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VERSION WITH MARKINGS TO SHOW CHANGES MADE 

LIQUID CRYSTAL DISPLAY DEVICE 

BACKGROUND OF THE INVENTION 

1. F ie ld of th e I nvent i on 

The present invention relates to a liquid crystal display devices and A 
more particularly , the invention relates to a liquid crystal display device in 
which forms gate signal lines, drain signal lines and counter voltage signal 
lines are formed on a liquid-crystal-side surface of one substrate out of 
rospoct i vo a pair of substrates which are arranged to face each other with 
liquid crystal material disposed t herebetween. 

2. Doscript i on of tho Ro l atod Art 

For example, jn_a so-called lateral-electric field type (IPS type) liquid 
crystal display device,, forms pixels are formed on a liquid crystal side of one 
substrate^ and each pixel includes a pixel electrode and a counter electrode^ 
which gonoratoo whereby an electric field is generated between the counter 
electrode and the pixel electrode. 

Further, video signals are supplied to the pixel electrode from a drain 
signal line by way of a switching element which is driven in response to a 
scanning signal received from a gate signal line, while a reference signal^ 
which becomes the reference with respect to the above-mentioned video 
signals^ is supplied to the counter electrodes through counter voltage signal 
lines. 
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Here, as shown in Fig. 53, on a liquid-crystal-side of one substrate, for 
example, the above-mentioned gate signal lines GL1, GL2, GLn are usually 
configured such that they extend in the x direction and are arranged in parallel 
in the y direction, while the above-mentioned drain signal lines DL1, DL2, 
DLn are usually configured such that they extend in the y direction and are 
arranged in parallel in the x direction. Further, counter voltage signal lines 
CL1, CL2, .... CLn are usually arranged between respective gate signal lines 

GL1, GL2, .... GLn such that the counter voltage signal lines CL1, CL2 

CLn are arranged substantially parallel to the gate signal lines GL1, GL2, .... 
GLn. 

Here, the respective gate signal lines GL1, GL2, GLn are, for 
example, sequentially selected in response to the-scanning signals supplied 
from a scanning signal driver circuit V which is connected with one e nds end of 

each of the respective gate signal lines GL1, GL2 GLn. In conformity with 

this selection timing, to the respective drain signal lines DL1, DL2, .... DLn, for 
example, the video signals are supplied from a video signal driver circuit He 
which is connected with one ends -end of each of the drain signal lines DL1 , 
DL2, DLn. The respective counter voltage signal lines CL1, CL2, CLn 
have, for example, one ends -end thereof connected in common, and a hence, 
the-a_reference signal is supplied to the respective counter voltage signal lines 
CL1, CL2, CLn. Such a technique is disclosed in Japanese Unexamined 
Patent Publication Hei11(1999)-271788. 



SUMMARY OF THE INVENTION 
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However, with respect to the-ajiquid crystal display device having such 
a constitution, a large number of gate signal lines GL and a large number of 
counter voltage signal lines CL are arranged to cross the respective drain 
signal lines DL. _ — For example, when the resolution of the liquid crystal 
display device is SXGA (1280x1024), the gate signal lines GL and the counter 
voltage signal lines CL respectively have at least 1024 crossing points with 
respect to the drain signal lines DL A and the number of these crossing points is 
increased aleng-with the-an_enhancement of the resolution. 

Here, a drain-gate parasitic capacitance Cgd x which is generated at the 
crossing point of the drain signal line DL and the gate signal line GL A and a 
drain-common parasitic capacitance Ccd A which is generated at the crossing 
point of the drain signal line DL and the counter voltage signal line CL X are 
respectively connected in parallel; and A hence, for example, with the resolution 
SXGA, the liquid crystal display device has the-a_parasitic capacitance of at 
least 1024x(Cgd + Ccd) for one drain signal line DL. .-This implies that writing 
of the signal to the drain signal line DL brings about ^simultaneous charging of 
a charge to the parasitic capacitance. 

Further, although the signal which is written in the pixel by the drain 
signal line DL via the switching element is supplied for every pixel, the parasitic 

capacitance is generated over all pixels. That is, this implies that to 

supply a charge to one pixel, it is necessary to supply the charge to respective 
parasitic capacitances of the 1024 pixels. That is, it is necessary to supply the 
an_undesired charge for display. 

Accordingly, a large quantity of charge is consumed by the above- 
mentioned respective parasitic capacitances^ and x hence, an-the_electric 
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current which is to be supplied to the drain signal lines DL largely exceeds a 
value which is an originally required value, thus leading to a large increase ef 
in_the power consumption. 

A technique to cope with tbe-a_similar drawback is suggested in the 
above-mentioned Japanese Unexamined Patent Publication Hei11(1999)- 
271788. That is, in paragraph [0015] of this publication, for example, thefe 
e x i sts a d e scr i pt i on it is indicated that, by performing the supply of signals from 
counter voltage signal lines to counter electrodes through switching elements, 
it is possible to set the counter electrodes in a floating state A and A hence, the 

parasitic capacitances can be decreased. _ However, the technique 

disclosed in tfre -this publication has not yet achieved the desired reduction of 
the parasitic capacitances at the above-mentioned respective crossing 
portions. 

The present invention has been made wde ^in view of such 
circumstances^ and it is an advantage object of the present invention to 
provide a liquid crystal display device in which eaf hjt is possible to largely 
reduce the generation of an undesired power consumption when video signals 
are supplied to the drain signal lines therein . 

Further, it is another advantage object of the present invention to 
provide a liquid crystal display device in which eafh it is possible to sufficiently 
cope with static electricity in achieving the above-mentioned advantage object . 

To br i ef l y e xp l a i n tho A brief summary of representative i nvontions out 
Examples of i nvont i ons the invention disclosed in this specification , th e y are is 
as follows. 
Example (1) 
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The -ln the liquid crystal display device according to the present 
invention, for example, includes respective pixels wh i ch are arranged in a 
matrix array by arranging a plurality of pixel rows A each of which includes a 
plurality of pixels arranged in parallel in one direction in rows arranged in 
another direction which crosses the one direction, s ele cts each pixel row js 
selected in response to a scanning signal, and suppl i es a video signal and a 
reference signal which becomes the reference with respect to the video signal 
are supplied to the respective pixels in each selected pixel row , whoro i n 

. In this device, drain signal lines which supply the video signal are 

arranged to cross gate signal lines which supply the scanning signal and 

counter voltage signal lines which supply the reference signal 7 ; and^ the 

reference signal is supplied to the pixels for every selected pixel row A and, at 
the same time, the counter voltage signal lines in other pixel rows A except for 
the selected pixel rows A are respectively configured to assume a floating state. 
Example (2) 

The- ln the liquid crystal display device according to the present 
invention, for example, inc l ud e s respective pixels wh i ch are arranged in a 
matrix array by arranging a plurality of pixel rows A each of which includes a 
plurality of pixels arranged in parallel in one direction in rows arranged in 
another direction which crosses the one direction, s e l e cts each pixel row is 
selected in response to a scanning signal, and s upplies a video signal and a 
reference signal which becomes the reference with respect to the video signal 
are supplied to the respective pixels in each selected pixel row , wh e re i n 
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. In this device, drain signal lines which supply the video signal are 

arranged to cross gate signal lines which supply the scanning signal and 
counter voltage signal lines which supply the reference signals and A 

the reference signal is supplied to the pixels for every selected pixel 

row A and, at the same time, most of the gate signal lines and the counter 
voltage signal lines in other pixel rows A except for the selected pixel rows A are 
respectively configured to assume a floating state. 
Example (3) 

The-ln the liquid crystal display device according to the present 
invention, for example, d e f i n e s regions wh i ch are surrounded by gate signal 
lines which extend in tbe-a_first direction and are arranged in parallel in the 
second direction and drain signal lines which extend in the second direction 
and are arranged in parallel in the first direction and these regions serve as 
pixel regions , wh e r ei n 

. In this device, each pixel region includes a thin film transistor which is 

driven in response to a scanning signal received from the gate signal line, a 
pixel electrode to which a video signal is supplied from the drain signal line by 
way of the thin film transistor and a counter electrode which generates an 
electric field between the counter electrode and the pixel electrode^ 

the -The liquid crystal display device includes counter voltage signal 
lines which run between respective gate signal lines and are connected to the 
counter electrodes; 

th e li qu i d crysta l disp l ay dov i c e includ e s means which makes most of 

other gate signal lines except for the gate signal line for supplying scanning 
signal assume a floating states and 
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the l iqu i d crysta l disp l ay dovico i nc l udoo means which supplies a 

counter voltage signal to the counter voltage signal lines which run in the pixel 
regions which the thin film transistors drive by the gate signal lines to which the 
scanning signal is supplied to mak o place other counter voltage signal fee 
lines in a floating state. 
Example (4) 

The liquid crystal display device according to the present invention is, 
for example, based on the constitution of any one of the means Examples (1) 
to (3), and i s characterized in that A to each counter voltage signal line, a 
counter voltage signal is supplied through a switch which is turned on in 
response to a signal scanned by a drive circuit thereof?; and A when the signal is 
scanned and supplied to the next counter voltage signal line, the counter 
voltage signal line to which the counter voltage signal is supplied before the 
supply of the counter voltage signal to the next counter voltage signal line is 
made caused to assume a floating state. 
Example (5) 

The liquid crystal display device according to the present invention is, 
for example, based on the constitution of the meaes- Example (4). and is 
characterized in that A with respect to respective counter voltage signal lines, a 
plurality of selected counter voltage signal lines are formed into groups. 
Example (6) 

The liquid crystal display device according to the present invention is, 
for example, based on the constitution of the meaf^s -Examole (41 and i s 
characterized in that the respective groups of counter voltage signal lines have 
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end portions thereo f, which are opposite to the counter-voltage-signal supply 
side A connected to each other. 
Example (7) 

The liquid crystal display device according to the present invention is, 
for example, based on the constitution of the meaes ^Example (4). and i o 
characterized in that the respective counter voltage signal lines are formed 
such that the respective counter voltage signal lines are connectable with 
correction wiring to which the counter voltage signal can be always supplied at 
respective end portions thereof opposite to the counter-voltage-signal supply 
side. 

Example (8) 

The liquid crystal display device according to the present invention is, 
for example, based on the constitution of any one of the meaf^s -Examoles (2) 
or (3) A and is characterized in that the scanning signal is supplied to the 
respective gate signal lines through switches which are turned on in response 
to the-a_signal scanned by the drive circuit, such that w hen the signal is 
scanned and supplied to the next gate signal line, the switches are turned off in 
response to an OFF signal, and when the scanning signal is supplied to the 
further next gate signal line, the gate signal line to which the scanning signal is 
supplied at the two preceding stago stages is made to assume a floating state. 
Example (9) 

The liquid crystal display device according to the present invention is, 
for example, based on the constitution of the meaes- Examples (2) or (3) A am* 
is-characterized in that the polarities of the video signals which are respectively 
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supplied to the respective drain signal lines have the same phase with respect 
to tbe-neighboring drain signal lines. 
Example (10) 

The liquid crystal display device according to the present invention is, 
for example, based on the constitution of the meaf ^Example (9). and is 
characterized in that the polarity of the counter voltage signal which is supplied 
to the respective counter voltage signal lines by scanning is inverted for every 
supply of the counter voltage signal. 
Example (11) 

The -ln the liquid crystal display device according to the present 
invention, for example, i nclud e s pixels wh i ch are surrounded by gate signal 
lines which extend in the-a_first direction and are arranged in parallel in tbe-a 
second direction which crosses the first direction and drain signal lines which 
extend in the second direction and are arranged in parallel in the first direction 7 

Each . Each pixel includes a switching element which is turned on in 

response to a scanning signal from the-^gate signal line, a pixel electrode to 
which a video signal is supplied from the drain signal line through the switching 
element, and a counter electrode which is an ele ctrode provided for generating 
an electric field between the counter electrode and the pixel electrode and to 
which a counter voltage signal scanned from a counter voltage signal line 
arranged substantially parallel to the gate signal line is supplied T 

Th e. The counter voltage signal line is formed to cover the gate signal 

line by way of an insulation film; and, at the same time, the counter electrode is 
connected to a counter voltage signal line which covers the gate signal line 
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and another gate signal line which is formed to sandwich the pixel with the 
gate signal liner-aed 

Most. Most of other gate signal lines A except for the gate signal line to 

which the scanning signal is supplied A are mad e caused t o assume a floating 
state, and other counter voltage signal lines A other than counter voltage signal 
lines to which counter video signal is supplied^ are made caused t o assume a 
floating state. 
Example (12) 

The liquid crystal display device according to the present invention is, 
for example, based on the constitution of the m e ans Example (1 1 ) A and i s 
characterized in that the counter voltage signal lines and the counter 
electrodes^ which are connected to the counter voltage signal lines A are formed 
of a light transmitting conductive layer. 
Example (13) 

The liquid crystal display device according to the present invention is, 
for example, based on the constitution of the m e ans Example (12), and i s 
characterized in that the counter voltage signal lines are electrically connected 
with metal conductive layers,, which are arranged on the same layer as and 
close to the gate signal lines which are covered with the counter voltage signal 
lines; via a through hole. 
Example (14) 

Tfre -ln the liquid crystal display device according to the present 
invention, for example, i nc l ud e s respective pixels wh i ch are arranged in a 
matrix array by arranging a plurality of pixel rows A each of which includes a 
plurality of pixels arranged in parallel in one direction in rows arranged in 
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another direction which crosses the one direction, se l octs each pixel row js 
selected in response to a scanning signal, and supp l ies a video signal and a 
reference signal which becomes the reference with respect to the video signal 
are supplied to the respective pixels in each selected pixel row , whoro i n 

. In this device, drain signal lines which supply the video signal are 

arranged to cross gate signal lines which supply the scanning signal and 
counter voltage signal lines which supply the reference signal T 

; and, the reference signal is supplied to the pixels for every selected 

pixel row, and, at the same time, most of the gate signal lines and the counter 
voltage signal lines in other pixel rows A except for the selected pixel rows A are 
respectively configured to assume a floating stater-era* 

tfre. The scanning signal and the reference signal are respectively 

supplied from a single circuit and signals containing ON/OFF levels of the 
scanning signal and the reference signal are transmitted by shifting the 
transmitting times frem- relative to each other. 
Example (15) 

The liquid crystal display device according to the present invention is, 
for example, based on the constitution of the meafts -Example (14V and i s 
characterized in that the circuit includes terminals to which the signal 
containing ON/OFF levels of the scanning signal is always supplied and 
terminals to which the reference signal is always supplied, and the scanning 
signal and the reference signal are respectively transmitted to the gate signal 
lines and the counter voltage signal lines from the respective terminals 
selected through a switch circuit. 
Example (16) 



The liquid crystal display device according to the present invention is, 
for example, based on the constitution of the m e ans Example (1). aed-is 
characterized in that the reference signal supplied to the counter voltage signal 
lines is a signal obtained by boosting an AC voltage waveform. 
Example (17) 

The- ln the liquid crystal display device according to the present 
invention, for example, inc l ud e s respective pixels which are arranged in a 
matrix array by arranging a plurality of pixel rows A each of which includes a 
plurality of pixels arranged in parallel in one direction in rows arranged in 
another direction which crosses the one direction, s ele cts each pixel row js 
selected in response to a scanning signal, and supp l i e s a video signal and a 
reference signal which becomes the reference with respect to the video signal 
are supplied to the respective pixels in each selected pixel row , whoroin 

. In this device, drain signal lines which supply the video signal are 

arranged to cross gate signal lines which supply the scanning signal and 
counter voltage signal lines which supply the reference signal T ; and 

^the reference signal is supplied to the pixels for every selected pixel 

row A and, at the same time, a voltage value of the signal is set corresponding 
to a voltage value of the video signal supplied to the pixel row. 
Example (18) 

The- ln the liquid crystal display device according to the present 
invention, for example, inc l udes respective pixels wh i ch are arranged in a 
matrix array by arranging a plurality of pixel rows A each of which includes a 
plurality of pixels arranged in parallel in one direction in rows arranged in 
another direction which crosses the one direction, se l ects each pixel row js 
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selected in response to a scanning signal, and supplies a video signal and a 
reference signal which becomes the reference with respect to the video signal 
are supplied to the respective pixels in each selected pixel row , whoro i n 

. In this device, drain signal lines which supply the video signals are 

arranged to cross gate signal lines which supply the scanning signal and 
counter voltage signal lines which supply the reference signal T 

: and, the reference signal is supplied to the pixels for every selected 

pixel row A and, at the same time, the counter voltage signal lines of other pixel 
rows except for the selected pixel row are made to assume a floating state T 

cn ro 

a^_A drive circuit which transmits the reference signal is arranged in 

parallel to a drive circuit which transmits the video signal. 
Example (19) 

The liquid crystal display device according to the present invention is, 
for example, based on the constitution of the meaf^ Example (18). and is 
characterized in that the drive circuit which transmits the reference signal and 
the drive circuit which transmits the video signal are respectively constituted of 
a plurality of semiconductor devices, the semiconductor devices which transmit 
the reference signal and the semiconductor device which transmits the video 
signal are alternately arranged A and, at the same time, these respective 
semiconductor devices are connected to each other through data transmission 
lines. 

Example (20) 

The -ln the liquid crystal display device according to the present 
invention, for example, i nc l ud o s respective pixels wh i ch are arranged in a 
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matrix array by arranging a plurality of pixel rows A each of which includes a 
plurality of pixels arranged in parallel in one direction in rows arranged in 
another direction which crosses the one direction, s el ects each pixel row js 
selected in response to a scanning signal, and supp li es a video signal js 
supplied to the respective pixels in each selected pixel row , whoroin 

. In this device, drain signal lines which supply the video signal are 

arranged to cross gate signal lines which supply the scanning signal 7 

; and, t he scanning signal is supplied to the respective gate signal lines 

through switches which are turned on in response to a_signal scanned by the 
drive circuit, such that when the signal is scanned and supplied to the next 
gate signal line, the switches are turned off in response to an OFF signal, and 
when the scanning signal is supplied to the further next gate signal line, the 
gate signal line to which the scanning signal is supplied at the two preceding 
stage is made to assume a floating state , and 

th e. The respective gate signal lines are connected to the signal lines to 

which the OFF signal is supplied through portions thereof which assume a 
floating state and diodes. 
Example (21) 

The -ln the liquid crystal display device according to the present 
invention, for example, inc l ud e s respective pixels which are arranged in a 
matrix array by arranging a plurality of pixel rows A each of which includes a 
plurality of pixels arranged in parallel in one direction in rows arranged in 
another direction which crosses the one direction, s e lects e ach pixel row js 
selected in response to a scanning signal, and supp lie s a video signal |s 
supplied to the respective pixels in each selected pixel row , whoro i n 
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. In this device, drain signal lines which supply the video signal are 

arranged to cross gate signal lines which supply the scanning signal T 

: and, the scanning signal is supplied to the respective gate signal lines 

through switches which are turned on in response to signal scanned by a drive 
circuit thereof, such that when the signal is scanned and supplied to the next 
gate signal line, the switches are turned off in response to an OFF signal, and 
when the scanning signal is supplied to the further next gate signal line, the 
gate signal line to which the scanning signal is supplied at the two preceding 
stage is made to assume a floating state , and 

the . The respective gate signal lines are connected to a voltage signal 

line which is made to assume a floating state through portions thereof which 
assume a floating state and diodes. 
Example (22) 

The- ln the liquid crystal display device according to the present 
invention, for example, i nc l udos respective pixels which are arranged in a 
matrix array by arranging a plurality of pixel rows A each of which includes a 
plurality of pixels arranged in parallel in one direction in rows arranged in 
another direction which crosses the one direction , wh e r e in 

Th e. Each pixel includes a counter electrode which generates an 

electric field botwoon the countor o l octrodo and with a pixel electrode and a 
counter voltage signal line which supplies a counter voltage signal to counter 
electrodes of respective pixels of the sequentially selected pixel row in 
response to the selection T 

dfa m. Drain signal lines which supply the video signals to the pixel 

electrode are arranged to cross the counter voltage signal line T 
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the. A counter voltage signal is supplied to the respective counter 

voltage signal lines through switches which are turned on in response to a 
signal scanned by a drive circuit thereof, such that w hen the signal is scanned 
and supplied to the next counter voltage signal line, the counter voltage signal 
line to which the counter voltage signal is supplied before the supply of the 
counter voltage signal to the next counter voltage signal line is made to 
assume a floating state , and 

th e. The respective counter voltage signal lines are connected to the 

voltage signal line to which the counter voltage signal is supplied through 
portions thereof which assume a floating state and diodes. 
Example (23) 

The- ln the liquid crystal display device according to the present 
invention, for example, includ e s respective pixels wh i ch are arranged in a 
matrix array by arranging a plurality of pixel rows^ each of which includes a 
plurality of pixels arranged in parallel in one direction in rows arranged in 
another direction which crosses the one direction , wher e in 

the . Each pixel includes a counter electrode which generates an 

electric field between the counter electrode and a pixel electrode and a counter 
voltage signal line which supplies a counter voltage signal to the counter 
electrodes of respective pixels of the sequentially selected pixel row in 
response to the selection, 

and drain signal lines which supply the video signals to the pixel 

electrode are arranged to cross the counter voltage signal line T 

the -. The counter voltage signal is supplied to the respective counter 

voltage signal lines through switches which are turned on in response to a 
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signal scanned by a drive circuit thereof, such that when the signal is scanned 
and supplied to the next counter voltage signal line, the counter voltage signal 
line to which the counter voltage signal is supplied before the supply of the 
counter voltage signal to the next counter voltage signal line is mado caused to 
assume a floating state , and 

th e. The respective counter voltage signal lines are connected to the 

voltage signal line which is mad o caused to assume a floating state through 
portions thereof which assume a floating state and diodes. 
Example (24) 

The -ln the liquid crystal display device according to the present 
invention, for example, i nclud e s respective pixels which are arranged in a 
matrix array by arranging a plurality of pixel rows A each of which includes a 
plurality of pixels arranged in parallel in one direction in rows arranged in 
another direction which crosses the one direction, s e l e cts o ach pixel row js 
selected in response to a scanning signal, and suppli e s a video signal and a 
reference signal which becomes the reference with respect to the video signal 
are supplied to the respective pixels in each selected pixel row , whoro i n 

. In this device, drain signal lines which supply the video signal are 

arranged to cross gate signal lines which supply the scanning signal and 
counter voltage signal lines which supply the reference signal T 

the - The reference signal is supplied to the pixels for every selected 

pixel row A and, at the same time, most of the gate signal lines and the counter 
voltage signal lines in other pixel rows, except for the selected pixel rows, are 
respectively configured to assume a floating state 7 
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the. The respective gate signal lines are connected to a first voltage 

signal line which is made to assume a floating state through portions thereof 
which assume a floating state and first diodes A and the respective counter 
voltage signal lines are connected to a second voltage signal line A which is 
made to assume a floating state through portions thereof which assume a 
floating state and second diodes , and 

the - The first voltage signal line and the second voltage signal line are 

connected to each other via a third diode. 
Example (25) 

The -ln the liquid crystal display device according to the present 
invention, for example, i ncludes respective pixels wh i ch are arranged in a 
matrix array by arranging a plurality of pixel rows A each of which includes a 
plurality of pixels arranged in parallel in one direction in rows arranged in 
another direction which crosses the one direction, so l octs o ach pixel row is 
selected in response to a scanning signal, and supp li es a video signal and a 
reference signal which becomes the reference with respect to the video signal 
are supplied to the respective pixels in each selected pixel row , whoro i n 

. In this device, drain signal lines which supply the video signal are 

arranged to cross gate signal lines which supply the scanning signal and 
counter voltage signal lines which supply the reference signal T 

th e. The reference signal is supplied to the pixels for every selected 

pixel row, and, at the same time, most of the gate signal lines and the counter 
voltage signal lines in other pixel rows A except for the selected pixel rows A are 
respectively configured to assume a floating state T 
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th e. The respective gate signal lines are connected to a first voltage 

signal line which is made to assume a floating state through portions thereof 
which assume a floating state and first diodes A and the respective counter 
voltage signal lines are connected to a second voltage signal line which is 
made to assume a floating state through portions thereof which assume a 
floating state and second diodes , and 

th e. The first voltage signal line and the second voltage signal line are 

connected to signal lines which are grounded via a third diode and a fourth 
diode,, respectively. 
Example (26) 

The liquid crystal display device according to the present invention is, 
for example, based on the constitution of any one of the meafts -Examoles (20) 
to (25) A ancMs-characterized in that the diode is a double-way diode. 
Example (27) 

The liquid crystal display device according to the present invention is, 
for example, based on the constitution of the means -Example (26). and is 
characterized in that the double-way diode has a semiconductor layer thereof 
formed of polysilicon and the double-way diodes are formed on a substrate on 
which the gate signal lines and the counter voltage signal lines are formed. 

The present invention is not limited to the above-mentioned 
constitutions and various modifications are conceivable without departing from 
the technical concept of the present invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 
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Fig. 1 is an equivalent circuit diagram showing one embodiment of the 
liquid crystal display device according to the present invention; 

Fig. 2 is a concoptua l vi e w schematic diagram of one embodiment of 
the liquid crystal display device according to the present invention; 

Fig. 3A is a specific circuit diagram showing one embodiment of a-the 
switching circuit SW1 shown in Fig. 2 A and a l so i s an Figs. 3B and 3C are 
operational-vie w timing diagrams ; 

Fig. 4 is a specific circuit diagram showing one embodiment of a-the 
switching circuit SW2 shown in Fig. 2; 

Fig. 5A is a specific circuit diagram showing another embodiment of the 
switching circuit SW1 shown in Fig. 2 A and alse -Fig. 5B is an operational-view 
timing diagram : 

Fig. 6 is a view -schematic diagram showing another embodiment of the 
liquid crystal display device according to the present invention ar^-also is-a 
view-showing a driver which incorporates the above-mentioned switching 
circuits in a drive circuit; 

F i g. 7 i s a v ie w Figs. 7A and 7B are diagrams showing an arrangomont 
state -various arrangements drivers, and Fig. 7C is a circuit diagram showing 
the arrangement of the driv e r two drivers : 

Fig. 8A is a view -schematic diagram showing another embodiment of 
the liquid crystal display device according to the present invention and a ls o i s a 



for changing over counter voltage signal lines is incorporated into a switching 
circuit SW1 at a scanning signal drive circuit side , and Fig. 8B is a diagram 
showing the arrangement of drivers : 




in the form of a circuit diagram in which a switching circuit SW2 
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Fig. 9 is a timing operat i ona l v i ow diagram for the operation of the circuit 
shown in Fig. 8A; 

F i g. 10 is a const i tut i ona l view Figs. 10A to 10C are diagrams showing 
another embodiment of the liquid crystal display device according to the 
present invention and also i s a vi e w show i ng tho constitut i on inwhich can-it is 
possible to repair tbe-a_disconnection of a counter voltage signal line; 

Fig. 11 is an e xplanatory view a diagram of another embodiment of the 
liquid crystal display device according to the present invention and also i s a 
view-showing a state tfrat- in which video signals having the same polarity are 
supplied to neighboring drain signal lines; 

Fig. 12 is an e xp l anatory v ie w for exp l ain i ng a diagram illustrating 
drawbacks which occur w hen the-video signals having different polarities are 
supplied to the-neighboring drain signal lines; 

F i g. 13 i s an e xplanatory v ie w show i ng Figs. 13A and 13B are 
schematic diagrams of another embodiment of the liquid crystal display device 
according to the present invention and a l so is a v ie w showing the-a_constitution 
which simultaneously supplies a counter voltage signal to a plurality of counter 
voltage signal lines , and Fig. 13C is a diagram showing an arrangement of 
drivers : 

F i g. 1 4 is an exp l anatory v i ow showing Figs. 15A and 15B are diagrams 
of_another embodiment of the liquid crystal display device according to the 
present invention and a l so i s a v ie w showing the arrangement of a dr i ver 
drivers on a surface of a transparent substrate; 

F i g. 15 i s an e xplanatory viow show i ng Figs. 15A and 15B are diagrams 
oLanother embodiment of the liquid crystal display device according to the 
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present invention and also is a v i ew showing a state tfra ^in which a plurality of 
counter voltage signal lines are constituted in a loop shape when a counter 
voltage signal is simultaneously supplied to the plurality of counter voltage 
signal lines; 

F i g. 16 i o an exp l anatory viow show i ng Figs. 16A and 16B are diagrams 
of_another embodiment of the liquid crystal display device according to the 
present invention and a l so is a viow showing tho ombodim e nt an arrangement 
in which a plurality of counter voltage signal lines to which a counter voltage 
signal is simultaneously supplied are arranged in a telescopic manner; 

Fig. 17 is a const i tut i ona l viow Figs. 17A is a plan view and Fig. 17B is a 
cross-sect ional view taken alone line b-b in Fig. 17A. showing one embodiment 
of a pixel of the liquid crystal display device according to the present invention; 

F i g. 18 i s a constitut i ona l Fig. 18A is a plan view showing another 
embodiment of a pixel of the liquid crystal display device according to the 
present invention . Fig. 18B is a cross-sectional view taken along line b-b and 
Figs. 18C and 18D are cross-sectional views taken along lines c-c and d-d. 
respectively, in Fio. 18A : 

F i g. 10 i s a constitut i ona l Fig. 19A is a plan view showing another 
embodiment of a pixel of the liquid crystal display device according to the 
present invention . Fig. 19B is a cross-sectional view taken along line b-b and 
Fig. 19C is a cross-sectional view taken along line c-c in Fig. 19A : 

F i g. 20 is a const i tutional Fig. 20A is a plan view showing another 
embodiment of a pixel of the liquid crystal display device according to the 
present invention . Fig. 20B is a cross-sectional view taken along line b-b and 
Fig. 20C i s a cross-sectional view taken along line c-c in Fig. 20A : 
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F i g. 21 is a const i tut i onal Fig. 21A is a plan view showing another 
embodiment of a pixel of the liquid crystal display device according to the 
present invention . Fig. 21 B is a cross-sectional view taken along line b-b and 
Fig. 21 C is a cross-sectional view taken along line c-c in Fia. 21 A : 

F i g. 22 i o a const i tutional Fig. 22A is a plan view showing another 
embodiment of a pixel of the liquid crystal display device according to the 
present invention ; and Fig. 22B is a cross-sectional view taken along line b-b in 
Fig. 22A : 

F i g. 23 is a const i tut i ona l Fig. 23A is a plan view showing another 
embodiment of a pixel of the liquid crystal display device according to the 
present invention . Fig. 23B is a cross-sectional view taken along line b-b and 
Fig. 23C is a cross-sectional view taken along line c-c in Fig. 23A : 

Fig. 24 is a constitutional plan view showing another embodiment of a 
pixel of the liquid crystal display device according to the present invention; 

F i g. 25 is a const i tut i ona l Fig. 25A is a plan view showing another 
embodiment of a pixel of the liquid crystal display device according to the 
present invention . Fig. 25B is a cross-sectional view taken along line b-b and 
Figs. 25C and 25D are cross-sectional views taken along line cc in Fig. 25A : 

F i g. 26 i s a constitutional Fig. 26A is a plan view showing another 
embodiment of a pixel of the liquid crystal display device according to the 
present invention . Fig. 26B is a cross-sectional view taken along line b-b and 
Fig. 26C is a cross-sectional view taken along line c-c in Fig. 26A : 

Fig. 27A is a constitut i ona l v i ow showing schematic circuit diagram 
another embodiment of the liquid crystal display device according to the 
present invention and a l so is a c i rcu i t d i agram and an exp l anatory v i ew 
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showing a periphery of a common electrode drive circuit , and Fias. 27B and 
27C are waveform diagrams : 

F i g. 28 i s a const i tutiona l v ie w showing Fig. 28A is a schematic diagram 
of_another embodiment of the liquid crystal display device according to the 
present invention, and also Fig. 28B is a flow chart and an exp l anatory v io w 
Fig. 28C is a diagram showing a control until an image signal from the outside 
is outputted through respective drivers; 

F i g. 29 is a const i tutional viow showing Figs. 29A and 29B are diagrams 
oLanother embodiment of the liquid crystal display device according to the 
present invention and a l so is a v i ow showing examples of t he arrangement of 
respective drivers and the like; 

Fig. 30 is a constitutiona l v i ow Figs. 30A to 30D are diagrams showing 
another embodiment of the liquid crystal display device according to the 
present invention and a l so i s a v i ow in which a gate driver and a common 
driver, which are constituted of semiconductor chips, are connected using data 
transfer wiring; 

Fig. 31 is a const i tutional viow Figs. 31 A to 31 D are diagrams showing 
another embodiment of the liquid crystal display device according to the 
present invention and a l so i s a v i ow in which a gate driver and a common 
driver, which are constituted of TCP method semiconductor devices, are 
connected using data transfer wiring; 

F i g. 32 is a const i tutional viow Figs. 32A to 32E are diagrams showing 
another embodiment of the liquid crystal display device according to the 
present invention and a l so i s a v i ow show i ng th e specific constitution in which 
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a gate driver and a common driver which are constituted of semiconductor 
chips are connected using data transfer wiring; 

Fig. 33 is a const i tut i onal v i ew Figs. 33A to 33F are diagrams showing 
another embodiment of the liquid crystal display device according to the 
present invention and a l so i s a v ie w show i ng another spec i f i c const i tution in 
which a gate driver and a common driver which are constituted of 
semiconductor chips are connected using data transfer wiring; 

Fig. 3 4 is an explanatory v ie w show i ng Figs. 34A to 34C are diagrams 
of_another embodiment of the liquid crystal display device according to the 
present invention and a l so is a v ie w showing signal waveforms when a 
scanning signal and a counter voltage signal are transmitted from one circuit; 

Fig. 35 is a v i ow Figs. 35A to 35D are diagrams showing a changeover 
operation of a switch when a scanning signal and a counter voltage signal are 
transmitted from one circuit in the liquid crystal display device according to the 
present invention; 

Fig. 36 i s a v ie w Figs. 36A to 36D are diagrams showing another 
changeover operation of a switch when a scanning signal and a counter 
voltage signal are transmitted from one circuit in the liquid crystal display 
device according to the present invention; 

Fig. 37A is a const i tut i ona l viow show i ng flow chart of another 
embodiment of the liquid crystal display device according to the present 
invention and a l so i s a f l ow chart and an e xp l anatory v ie w Figs. 37B to 37D are 
diagrams showing a control until an image signal from the outside is outputted 
through respective drivers; 
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Fig. 38 is a const i tut i onal viow show i ng Figs. 38A and 38B are 
schematic circuit diagrams of another embodiment of the liquid crystal display 
device according to the present invention and also i s a v i ow showing a state in 
which a circuit for coping with static electricity is incorporated in the liquid 
crystal display device; 

Fig. 39 i s a const i tut i onal viow show i ng Figs. 39A and 39B are 
schematic circuit diagrams of another embodiment of the liquid crystal display 
device according to the present invention and also is a viow showing a state in 
which a circuit for coping with static electricity is incorporated in the liquid 
crystal display device; 

Fig. 40 is a const i tutional viow showing schematic circuit diagram of 
another embodiment of the liquid crystal display device according to the 
present invention and a l so is a v i ow showing a state in which a circuit for 
coping with static electricity is incorporated in the liquid crystal display device; 

Fig. 41 is a const i tutional viow show i ng schematic circuit diagram of 
another embodiment of the liquid crystal display device according to the 
present invention and a l so is a v i ow showing a state in which a circuit for 
coping with static electricity is incorporated in the liquid crystal display device; 

Fig. 42A is a constitut i ona l v i ow showing schematic circuit diagram of 
another embodiment of the liquid crystal display device according to the 
present invention^ and a l so i s a viow Fig. 42B is a plan view showing the 
constitution of a double-way diode incorporated into a circuit for coping with 
static electricity . Fig. 42C is a cross-sectional view taken along line c-c and Fig 
42D is a cross-sectional view taken along line d-d in Fio. 42B : 
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F i g. 4 3 i s an explanatory v ie w Fig. 43A to 43C are sectional views 
showing another embodiment of a pixel of the liquid crystal display device 
according to the present invention and a l so is a viow Fig. 43D is a diagram 
showing basic conditions thereof; 

Fig. 44A is a constitutiona l plan view showing another embodiment of a 
pixel of the liquid crystal display device according to the present invention . Fig. 
44B is a cross-sectional view taken along line b-b and Fig. 44C is a cross- 
sectional view taken along line c-c in Fig. 44A : 

Fig. 45A is a const i tution al plan view showing another embodiment of a 
pixel of the liquid crystal display device according to the present invention . Fig. 
45B is a cross-sectional view taken along line b-b and Fig. 45C is a cross- 
sectional taken alone line c-c in fig. 45A : 

Fig. 46A is a constitut i ona l plan view showing another embodiment of a 
pixel of the liquid crystal display device according to the present invention . Fig. 
46B is a cross-sectional view taken along line b-b and Fig. 46C is a cross- 
sectional view taken along line c-c in Fig. 46A : 

Fig. 47A is a constitutiona l plan view showing another embodiment of a 
pixel of the liquid crystal display device according to the present invention . Fig. 
47B is a cross-sectional view taken along line b-b and Fig. 47C is a cross- 
sectional view taken along line c-c in Fig. 47A : 

Fig. 48 is a const i tut i ona l plan view showing another embodiment of a 
pixel of the liquid crystal display device according to the present invention; 

Fig. 49 is a const i tutiona l plan view showing another embodiment of a 
pixel of the liquid crystal display device according to the present invention; 
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Fig. 50 is a con s t i tutiona l plan view showing another embodiment of a 
pixel of the liquid crystal display device according to the present invention; 

Fig. 51 is a constitutiona l plan view showing another embodiment of a 
pixel of the liquid crystal display device according to the present invention; 

Fig. 52 is a const i tut i onal plan view showing another embodiment of a 
pixel of the liquid crystal display device according to the present invention; and 

Fig. 53 is an equivalent circuit diagram showing one example of a 
conventional liquid crystal display device. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
Embodiments of a liquid crystal display device according to the present 
invention afe-wNLbe_explained j n detail in conjunction with the drawings 
h e reinafter . 
Embodiment 1. 

Fig. 1 is an equivalent circuit diagram showing one embodiment of the 
liquid crystal display device according to the present invention. 

With respect to respective substrates which are arranged to face each 
other with liquid crystal material disposed thorobowoon therebetween , the 
equivalent circuit shown in Fig. 1 shows represents a circuit which is formed on 
a liquid-crystal-side surface of one substrate eut-of the respective substrates. 

In the drawing, gate signal lines GL (GL1, GL2, GLn, ... ) which 
extend in the x direction and are arranged in parallel in the y direction and 
drain signal lines DL (DL1, DL2, .... DLn, ... ) whieh-extend in the y direction 
and are arranged in parallel in the x direction aroformod . 
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Regions which are surrounded by the respective gate signal lines GL 
and the respective drain signal lines DL constitute pixel regions and a mass of 
these respective pixel regions in a matrix array constitute a liquid crystal 
display part AR. 

Further, in respective pixel regions which are arranged in parallel in the 
x direction, a common counter voltage signal line CL (CL1, CL2, CLn, ... ) 
which runs within respective pixel regions is formed . The counter voltage 
signal line CL becomes a signal line for supplying a counter voltage signal 
which becomes the reference with respect to a video signal to respective 
counter electrodes CT of the respective pixel regions , as will be described 
later. 

In each pixel region, a thin film transistor TFT which is operated in 
response to a scanning signal from the one-side gate signal line GL A and a 
pixel electrode PX is provided to which the video signal from the one-side drain 
signal line DL is supplied through the thin film transistor TFT aro formed . 

An electric field is generated between the pixel electrode PX and the 
counter electrode CT ± and the optical transmissivity of the liquid crystal is 
controlled based on the electric field. Here, in the drawing, a capacitance 
which is generated between the pixel electrode PX and the counter electrode 
CT by way of the liquid crystal is indicated by Clc. 

One onds o nd (at the left side of the drawing, for example) of each of 
the respective gate signal lines GL afe-js_connected to a scanning signal drive 
circuit V. Further, one onds o nd (at the upper side of the drawing, for example) 
of each of the respective drain signal lines DL afe-is_connected to a video 
signal drive circuit He. 
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Ono of the The respective gate signal lines GL is-arejsequentially 
selected one after another in response to the scanning signals supplied from 
the scanning signal drive circuit V A and the video signals are supplied to the 
respective drain signal lines DL at tho t i m i ng of in the time with the selecting of 
the gate signal lines GL. 

Further, in this embodiment, one onds o nd (at the right side of the 
drawing, for example) of each of the respective counter voltage signal lines CL 
afe-is_connected to a common electrode drive circuit Cm. The common 
electrode drive circuit Cm is configured to supply a reference signal which 
becomes the-a_reference with respect to the video signals to the counter 
voltage signal line CL which is connected to the counter electrodes CT of the 
pixel row selected by the scanning signal drive circuit V. Here, in the 
explanation made -presented hereinafter, the reference signal is referred to as 
a counter voltage signal in some cas o cases . 

Further, as seen in Fig. 1, a capacitive element Cstg is formed between 
the pixel electrode PX and the counter voltage signal line CL. The capacitive 
element Cstg is provided for storing the video signal supplied to the pixel 
electrode PX for a relatively long time. 

Fig. 2 is a view showing a-the_concept of driving method of the above- 
mentioned common electrode drive circuit Cm, wherein the thin film transistors 
TFT, the pixel electrodes PX, the counter electrodes CT and the capacitive 
elements Cstg shown in Fig. 1 are omitted from the drawing. 

I n tho drawing, tho The supply of the scanning signals from the 
scanning signal drive circuit V is performed by changing over a switching 
circuit SW1 A and, here, it is assumed that the gate signal line GL3 is selected. 
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In this case, the supply of a counter voltage signal from the common electrode 
drive circuit Cm is performed by the changeover of a switching circuit SW2 so 
as to select the counter voltage signal line CL3. 

Here, the gate signal line GL3 functions as tbe-a_gate signal line for 
driving the respective thin film transistors TFT of the pixel row in which the 
pixels PX are arranged in parallel in the x direction, while the counter voltage 
signal line CL3 functions as a counter voltage signal line which is connected to 
the counter electrodes CT in the pixel row. The gate signal lines GL and the 
counter voltage signal lines CL in the pixel rows other than the above- 
mentioned pixel row are electrically separated from the scanning signal drive 
circuit V and the common electrode drive circuit Cm respectively thus 
assuming a floating state. 

Here, the liquid crystal display part AR which i s a mass c onsists of an 
array_of r e spoct i vo pixel regions is positioned in the inside of a sealing material 
(not shown in the drawing}, while the scanning signal drive circuit V, the video 
signal drive circuit He and the common electrode drive circuit Cm are 
respectively positioned i n tho outside of the sealing material. The sealing 
material is formed for fixing another substrate to one substrate and for sealing 
the liquid crystal between the substrates. 

In the liquid crystal display device having such a constitution, the gate 
signal lines GL and the counter voltage signal lines CL in anothor other pixel 
rows except for the pixel row selected by the scanned gate signal line GL are 
made to assume a floating state. 

Due to such a constitution, the parasitic capacitance between the drain 
signal line DL and the gate signal line GL in which the potential fluctuates and 
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the counter voltage signal line CL becomes 0 ideally. Here, to consider the 
constitution in an ideal state, out of 1024 gate signal lines GL, a single line 
constitutes the parasitic capacitance,. and.,, hence, the parasitic capacitance 
Cgd is drastically reduced to 1/1024. Further, out of 1024 counter voltage 
signal lines CL, also a single line constitutes the parasitic capacitance^ and x 
hence, the parasitic capacitance Ccd is drastically reduced to 1/1024. 
Accordingly, the parasitic capacitance as a whole can be drastically reduced to 
1/1024. 

In this case, it is necessary that both of the scanning signal and the 
counter voltage signal are turned off. ti -This is because of the fact t hat, when 
only one of these signals is turned off by a-chance, for example, when the 
parasitic capacitance Cgd is becomes 1/1024, so long as the parasitic 
capacitance Ccd is not changed and is held at a conventional value, the 
parasitic capacitance as a whole is only reduced to approximately 1/2; and A 
hence, there arises the-a_difference by two digits in advantageous effects as 
compared with 1/1024 ef-]n_the case in which both signals are turned off. 

Here, in this embodiment, both of the gate signal lines GL and the 
counter voltage signal lines CL in other pixel rows except for the selected pixel 
row are made to assume the floating state. However, it may be possible to 
make only the counter voltage signal lines CL assume the floating state. 

By making only the counter voltage signal lines CL assume the floating 
state, it is possible to obtain another advantageous effect which is different 
from the advantageous effect obtained by making the gate signal lines GL 
assume the floating state. .That is, to focus on one counter voltage signal line 
CL, the capacitive element Cstg is connected between the counter voltage 
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signal line CL and the pixel electrodes PX of respective pixels, and, hence, a 
large number of capacitive elements Cstg are formed. 

In such a case, the respective potentials of the pixel electrodes PX 
when the thin film transistors TFT are turned on are determined based on the 
potential of the video signal D supplied to the pixel electrodes PX through the 
thin film transistors TFT. Assuming that the voltage supplied to the pixel 
electrode PX when the thin film transistor TFT assumes the ON state as-]s 
PXon, due to a jump voltage which is generated at the changeover of the thin 
film transistor TFT from the ON state to the OFF state, the pixel electrode PX 
assumes the potential PXoff during the hold time. Here, the jump voltage 
meafts -consists of the voltage difference (PXon - PXoff) of the pixel electrode 
PX. The liquid crystal molecules are driven based on the potential PXoff and 
the potential of the counter electrode CT. 

The above-mentioned jump voltage depends on the sizes of respective 
portions of the thin film transistor TFT, a-the_crossing area, a-the film thickness 
of an insulation film and the like. Further, irregularities within a certain range 
inevitably occur during the manufacturing steps with respect to these values, 
and, hence, it is extremely difficult to maintain the same values in all individual 
products. Accordingly, the value of the jump voltage also exhibits different 
characteristics for respective products. 

On the other hand, the liquid crystal is usually driven by alternation in 
accordance with every line unit or every frame unit to avoid f li ckers flicker , 
image retention attributed to the storage of a DC voltage. The alternation is 
performed with respect to the potential of the counter voltage signal line CL. 
That is, the alternation is performed to prevent the generation of the-a_DC 
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voltage component in the voltage difference between the counter voltage 
signal line and the pixel electrode PX Hvaf^pjithe_average fef -over a long time 
period . 

Conventionally, the potential of the counter voltage signal line CL is 
supplied from the outside even during the OFF period of the thin film transistor 
TFTj, and the voltage of the counter voltage signal line CL is a preset voltage. 
Further, this voltage is set to a center voltage between the potential PXoff of 
positive pole and negative pole to prevent the storage of the DC voltage. This 
center voltage is a voltage which is referred to as an optimum Vcom. 

However, in a method which supplies the optimum Vcom from the 
outside, it is difficult to cope with the irregularities of potential PXoff attributed 
to the difference of the jump voltage among the above-mentioned respective 
products. Further, the characteristics of the thin film transistor TFT may 
fluctuate due to the use thereof for a long time depending on an-the 
environment where the thin film transistor TFT is used. Under the current 
circumstances in which the product lifetime of the personal computer is 
prolonged or the use of the liquid crystal display device for a TV receiver set 
for 10 years or more is taken for granted, this becomes a problem on which a 
more attention should be focused. 

Further, even when the characteristics of the thin film transistor TFT 
fluctuate, the jump voltage roco i voo is subject to the influence of such a 
fluctuation and differs from the jump voltage at the time of manufacturing the 
product. Further, a driver which generates the gate voltage and a power 
source circuit which supplies the gate voltage to the driver may also give rise 
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to the-a_fluctuation in the_characteristics thereof due to the use thereof for a 
long time. This also influences the jump voltage. 

Accordingly, in the conventional method which supplies the optimum 
Vcom as the-a_preset voltage from the outside, it has been pointed out that the 
method cannot cope with atee-such a fluctuation for a long time. 

To the contrary, as described above, by making the counter voltage 
signal line CL assume the floating state corresponding to the OFF time of the 
thin film transistor TFT, the counter voltage signal line CL is always set to the 
center voltage of the potential PXOFF in accordance with the line unit through 
the capacitive element Cstg in a self aligning manner. Here, the remarkable 
increase of the o l octr i c electrical capacitance between the pixel electrode PX 
and the counter voltage signal line CL due to the capacitive element Cstg 
effectively works. 

Accordingly, even when tbe-irregularities ef- in the j ump voltage ar i s e s 
arise among individual products or the j ump voltage fluctuates due to the use 
of products for a long time, the voltage of the counter voltage signal line CL is 
adjusted to the optimum voltage in a self aligning manner in conformity with the 
a_change ef-in_the circumstances. Accordingly, it is possible to obtain 
advantageous effects which can not be obtained by the conventional methods 
such as the avoidance of influence attributed to individual specificity of 
individual products or the avoidance of influence of fluctuation of 
characteristics attributed to the use of a product for a long time. 
Embodiment 2. 

Fig. 3A is a circuit diagram showing one embodiment of the switching 
circuit SW1 shown in Fig. 2. 
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First of all, with respect to respective gate signal lines GL1 , GL2, 
GLn, GLn+1 to which the scanning signals G1, G2, Gn, Gn+1 are 
respectively supplied from the scanning signal drive circuit V, to take the gate 
signal line GLn as an example, the signal line which supplies the scanning 
signal Gn from the scanning signal line drive circuit V is firstly connected to a 
gate electrode G of the switching element SW1(n). 

The switching element SW1(n) has, for example, a drain electrode D 
thereof connected to a signal line VgON and a source electrode S thereof 

connected to the above-mentioned gate signal line GLn._ Further, the 

source electrode S of the switching element SW1(n) is connected to a source 
electrode S of the switching element SW2(n). The above-mentioned switching 
element SW2(n) has a gate electrode G thereof connected to a signal line 
which supplies a scanning signal Gn+1 from the scanning signal line drive 
circuit V and a drain electrode thereof connected to a signal line VgOFF. 

The respective other gate signal lines GL except for the gate signal line 
GLn also have tbe-substantially the same constitution and use the above- 
mentioned signal line VgON and signal line VgOFF in common. 

Here, it is needless to say that the switching element SW1 may be 
formed on a surface of one substrate eutof the respective substrates which 
are arranged to face each other with liquid crystal disposed therebetween, or it 
may be incorporated into the scanning signal drive circuit V. 

Fig. 3B is a f l owchart timing diagram showing the operation of the 

above-mentioned switching element SW1. Fig. 3B indicates, from above, 

the scanning signals Gn, Gn+1, Gn+2 which are transmitted from the scanning 
signal drive circuit V, the scanning signals which are supplied to the scanning 
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signal lines GLn, GLn+1, GLn+2 in such a case, and ON/OFF states of the 
switch SW1(n), the switch SW1(n+1), the switch SW1(n+2), the switch 
SW2(n), the switch SW2(n+1) and the switch SW2(n+2) in such a case. 

In other words, in conformity with timing of the scanning signals Gn, 
Gn+1 , Gn+2 which are transmitted from the scanning signal drive circuit V, the 
switch SW1(n), the switch SW1(n+1), the switch SW1(n+2), the switch 
SW2(n), the switch SW2(n+1) and the switch SW2(n+2) are turned on or off as 
shown in the drawing whereby the scanning signals shown in the drawing are 
supplied to the scanning signal lines GLn, GLn+1, GLn+2. 

Here, even when "n" described above is replaced with a_numeral such 
as 1 or 2, this embodiment is also established in the same manner. 

In the drawing, when the scanning signal Gn is supplied, the switch 
SW1(n) is turned on and the ON voltage is supplied to the gate signal line 
GL(n) through the signal line VgON. Then, when the scanning signal is not 
supplied any more and the next scanning signal Gn+1 is supplied, the switch 
SW1(n) is turned off and the switch SW2(n) is turned on. 

Accordingly, the OFF voltage is supplied to the gate signal line GLn 
through the signal line VgOFF. 

Thereafter, neither one of scanning signals Gn, Gn+1 is supplied and 
both of the switches SW1(n), SW2(n) are turned off, the gate signal line GL(n) 
assumes the floating state FT and, thereafter, this floating state is maintained 
until the scanning signal Gn is supplied again. 

In this embodiment which is operated in the above-mentioned manner, 
the explanation is made with rospoct directed t o the case in which OFF is 
written for 1 line and, thereafter, the gate signal line GL(n) is shifted to the 
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floating state. However, as shown in Fig. 3C, it is needless to say that OFF 
may be written for two lines (or more) and thereafter, the gate signal line GL(n) 
is shifted to the floating state. ti -This is because,, that-by sufficiently setting the 
thin film transistor TFT at the OFF potential, leafcmq -leakaae f rom the thin film 
transistor TFT during the floating period can be prevented. 

To extend of_such an OFF period, there may be provided another switch 
SW3(n) which supplies a signal from the signal line VgOFF by controlling the 
gate signal line GLn in response to the scanning signal Gn+2. 

Further, Fig. 4 is a circuit diagram showing one embodiment of the 
switching circuit SW2 shown in Fig. 2. 

First of all, eut-of thejespective counter voltage signal lines CL1 , CL2, 
CLn, ... to which the counter voltage signals C1, C2, Cn, ... are 
respectively supplied from the common electrode drive circuit Cm, to take the 
counter voltage signal line CLn as an example, the signal line which supplies 
the counter voltage signal from the common electrode drive circuit Cm is 
connected to the gate electrode G of the switching element SW4(n). 

Further, the switching element SW4(n) has a drain electrode D thereof 
connected to a signal line Vc and a source electrode S thereof connected to 
the counter voltage signal line CLn. 

The respective other counter voltage signal lines CL except for the 
counter voltage signal line CLn also have the-substantially the same 
constitution and use the above-mentioned signal line Vc in common. 

Here, it is needless to say that the switching element SW4 may be 
formed on a surface of one substrate etrt-of the_respective substrates which 
are arranged to face each other with liquid crystal disposed therebetween^ or 
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the switching element SW4 may be incorporated into the scanning signal drive 
circuit V. 

In such a constitution, respective counter voltage signals C1, C2, 
Cn, ... from the common electrode drive circuit Cm are respectively supplied 
substantially in conformity with the timing of the supply of the scanning signals 
G1, G2, Gn, ... from the scanning signal drive circuit V, wherein when the 
scanning signal G is supplied to the gate signal line GL in the pixel row of 
which a certain gate signal line GL is in charge, the counter voltage signal C is 
supplied to the counter voltage signal line CL which is formed in the inside of 
the pixel row. 

Due to such a constitution, it is possible to make the counter voltage 
signal lines CL assume a floating state during a period in which the counter 
voltage signal is not supplied from the common electrode drive circuit Cm to 
the counter voltage signal lines CL. 
Embodiment 3. 

Fig. 5A is a circuit diagram showing another embodiment of the 
switching circuit SW1 shown in Fig. 2 A and iLcorresponds to Fig. 3A. 

The constitution which makes this embodiment different from the 
embodiment shown in Fig. 3A lies in the fact that the respective gate signal 
lines GL which assume a floating state are connected to the floating potential 
line FG with a high resistance and are electrically connected to the other gate 
signal lines GL which are arranged close to the respective gate signal lines GL 
and assume a floating state. 

That is, to take the gate signal line GLn as an example, a signal which is 
supplied from the signal line VgON via the switching element SW1 is inputted 
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to a parallel connection body formed of a switching element SW3(n) and a 
switching element SW4(n). 

Here, the switching element SW3(n) is driven in response to a signal Gn 
from a scanning signal drive circuit V and the switching element SW4(n) is 
driven in response to a signal Gn+1 from a scanning signal drive circuit V. 

An output terminal of the parallel connection body formed of the 
switching element SW3(n) and the switching element SW4(n) is connected to 
the above-mentioned gate signal line GLn and also connected to a floating 
potential line FG via a high resistance R. 

The respective other gate signal lines GL except for the above- 
mentioned gate signal GLn also have the-substantially the same constitution 
and use the above-mentioned floating potential line FG in common. 

In such a constitution, the respective gate signal lines GL respectively 
traverse the drain signal line DL in a-substantially the same manner. 
Accordingly, the influences which the drain signal line DL receives from the 
respective gate signal lines GL are considered substantially equal for 
respective gate signal lines GL during the floating state. 

Subsequently, by electrically connecting the gate signal lines GL with 
each other with high resistance during the floating state, an advantageous 
effect obtained by floating can be maintained and also the resistance against 
the disturbance such as external noises or the like can be improved. 

Fig. 5B is a flowchart timing diagram showing an operation of the 
above-mentioned switching circuit SW1 A and ^corresponds to Fig. 3B. 

Fig. 3B indicates, from above, the scanning signals Gn, Gn+1, Gn+2, 
Gn+3 which are transmitted from the scanning signal drive circuit V, the 
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scanning signals which are supplied to the scanning signal lines GLn, GLn+1, 
GLn+2, GLn+3 in such a case, and ON/OFF states of the switch SW1(n) to the 
switch SW4(n), the switch SW1(n+1) to the switch SW4(n+1) and the switch 
SW1(n+2) to the switch SW4(n+2) in such a case. 

In Fig. 5B, in response to the supply (ON) of the scanning signal Gn, the 
switch SW1(n) and the switch SW3(n) are turned on and an ON voltage is 
supplied to the gate signal line GLn via the signal line VgON. Then, when the 
scanning signal Gn is turned off and the scanning signal Gn+1 is supplied 
(ON), the switch SW1(n), the switch SW3(n) are turned off and the switch 
SW2(n), the switch SW4(n) are turned on, and the OFF voltage is supplied to 
the gate signal line GLn via the signal line VgOFF. 

Further, when the scanning signals Gn, Gn+1 are turned off and the 
scanning signal and the scanning signals after Gn+2 are turned on, all of the 
switch SW1(n) to the switch SW4(n) are turned off and the gate signal line 
GL(n) is connected to the floating potential line FG via the high resistance R. 
Accordingly, during most of the time, the gate signal line GL(n) assumes a 
floating state. 

Here, the connection between the scanning signal line GL(n) and the 
floating potential line FG may be performed using a transistor before the 
scanning signal line G(n+1) and after the scanning signal line G(n+2). Here, 
the high resistance R may be or not be inserted between the scanning signal 
line GL(n) and floating potential line FG. This is because4hat, although when 
a transistor is not mounted, the high resistance R is indispensable to avoid an 
inverse flow of voltage during the ON time, when the ON/OFF control is 
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performed by a transistor circuit, the voltage can be controlled by the 

transistor. 

Embodiment 4. 

Fig. 6 is a plan view showing another embodiment of the liquid crystal 
display device according to the present invention^ and jt_corresponds to Fig. 2. 

In this embodiment, a switching circuit SW1 which is formed in the 
vicinity of the scanning signal drive circuit V is configured as a gate driver GD 
together with the scanning signal drive circuit V and a switching circuit SW2 
which is formed in the vicinity of the common electrode drive circuit Cm is 
constituted as a common driver CD together with the common electrode drive 
circuit Cm. 

In such a constitution, not to mention the fact that the video signal drive 
circuit (drain driver DD) is formed usually with a plurality of semiconductor 
devices, the gate driver GD and the common driver CD are also formed with a 
plurality of semiconductor devices and the gate driver GD and the common 
driver CD are arranged with respect to a transparent substrate SUB1 A as 
shown in Fig. 7A. 

However, the arrangement is not limited to such an arrangement. For 
example, as shown in Fig. 7B, the gate driver GD and the common driver CD 
may be arranged in the vicinity of one end side of the transparent substrate 
SUB1 . For example, the common driver CD may be arranged at the outer side 
of the gate driver GD. 

Then, when the gate driver GD and the common driver CD are arranged 
as shown in Fig. 7B, the gate driver GD may be arranged such that the gate 
driver GD str i d e s bridges over the respective counter voltage signal lines CL 
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which are extended from the common-driver-CD side. In other words, the 
respective counter voltage signal lines CL may be constituted such that the 
respective counter voltage signal lines CL run below the gate driver GD. 

This is because4bat, even when the counter voltage signal line CL and 
the gate signal line GL are formed on the same layer, these counter voltage 
signal line CL and the gate signal line GL can be formed so as not to cause 
short-circuiting therebetween. In this case, it is needless to say that the 
counter voltage signal line CL and the gate signal line GL are formed on 
different layers while insert i ng an insulation film is inserted therebetween. 
Embodiment 5. 

Fig. 8A is a circuit showing another embodiment of the above- 
mentioned switching circuit SW1 and corresponds to Fig. 5A._ The 

constitution which makes this embodiment different from the embodiment 
shown in Fig. 5A lies in the fact that a circuit which supplies the counter 
voltage signals to the respective counter voltage signal lines CL is incorporated 
into the circuit shown in Fig. 5A. 

As shown in Fig. 8A, a circuit which resembles the circuit shown in Fig. 
4 is incorporated into a rear stage and the scanning signal Gn supplied from 
the scanning signal drive circuit V is used as a signal (gate signal) for driving 
respective switches SW5(n) of the circuit. 

That is, this embodiment is configured such that the counter voltage 
signal is supplied to the counter voltage signal line CL(n) through the signal 
line Vc by means of the switch SW5 which is turned on in response to the 
supply of the scanning signal Gn. The other counter voltage signal lines CL 
except for the above-mentioned counter voltage signal line CL(n) also have the 
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substantially the_same constitution and, further, the signal line Vc is used in 
common. 

The circuit having such a constitution can roduco tho have a reduced 
number of parts and can roduco a reduced mounting space for parts. 

The circuit shown in Fig. 8A may be configured in the semiconductor 
device together with the scanning signal drive circuit V, or as shown in Fig. 8B, 
the circuit may be formed on the surface of the transparent substrate SUB1 . In 
this case, the transistor which is provided in the above-mentioned circuit is 
usually formed of polysilicon, for example. 

Here, in Fig. 8B, the other circuits except for the scanning signal drive 
circuit V out of the circuit shown in Fig. 8A are shown as the control circuits 
CC. 

Fig. 9 is a flowchart timing diagram showing an operation of the above- 
mentioned switching circuit SW1 and corresponds to Fig. 5B. 

The f l owchart timing diagram in Fig. 9 differs from the flowchart timing 
diagram in Fig. 5B in that, with respect to the counter voltage signal which is 
respectively supplied to the counter voltage signal lines CLn to CLn+3, the 
ON/OFF states of the switch SW5(n) to SW5(n+2) are newly added. 
Embodiment 6. 

Fig. 1 0A is a plan view showing another embodiment of the liquid crystal 
display device according to the present invention. This embodiment is 
configured on the premise that, as mentioned above, the counter voltage 
signal is scanned and supplied to the respective counter voltage signal lines 
CL1, CL2, CLn, ... from the common electrode drive circuit Cm (in which 
the switching circuit SW2 is formed). 
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In the region outside the liquid crystal display part AR, a correction 
wiring AML is formed such that the correction wiring AML respectively crosses 
the other end portions of the respective counter voltage signal line CL 
(common electrode drive circuit Cm and the other end portion of the opposite 
side) and via the counter voltage signal line CL and the insulation film. To the 
correction wiring AML, for example, the counter voltage signal is regularly 
supplied via an assisting wiring ALS (mounted in the region outside the liquid 
crystal display part AR) from the common electrode drive circuit Cm, for 
example. 

With respect to the liquid crystal display device having such a 
constitution, for example, as shown in Fig. 10B, when a disconnection CUT is 
generated in the counter voltage signal lines CL1 , a defective display is 
generated at the pixel row of the portion which is separated from the common 
electrode drive circuit Cm out of the counter voltage signal line CL1. 

In such a case, as shown in Fig. 10C, for example, by irradiating laser 
beams to the crossing portion of the counter voltage signal line CL1 which is 
separated from the common electrode drive circuit Cm and the correction 
wiring AML, the counter voltage signal line CL1 and the correction wiring AML 
are electrically connected to each other (shown as an arrow Q in the drawing). 
By this means, the counter voltage signal is always supplied to the counter 
voltage signal line CL1 which is separated from the common electrode drive 
circuit Cm via the above-mentioned assisting wiring ASL and the correction 
wiring AML. 

The portion of the common voltage signal line CL1 on which the 
connection is recovered does not assume a floating state and hence, the 
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parasitic capacitance between the common voltage signal line CL1 and the 
drain signal line DL increases. However, even when a few lines of 
disconnections are corrected, the effect in which one several hundredth 
parasitic capacitance can be reduced can be maintained. 
Embodiment 7. 

The aspect of this embodiment lies in the fact t hat, based on tbe-a 
constitution in which, as mentioned above, the gate signal line GL assumes a 
floating state during the most of other period except for the writing period, the 
polarity of the video signal to the respective drain signal lines DL is made to 
have the same phase with the polarity of the video signal which is supplied to 
the drain signal lines arranged close to each other for every line, for example. 

Fig. 1 1 is a view showing fluctuations of the potential at a point between 
the drain signal line DLn and the drain signal line DLn+1 in a certain line (gate 
signal line Gn) when the respective polarities of the drain signal line DLn and 
the drain signal line DLn+1 are assumed as +, for example, and the polarities 
of the drain signal lines DL1 to DLn at a next stage are assumed as -. 

In this case, when the above-mentioned gate signal line GLn is made to 
assume a floating state, the potential at the point fluctuates corresponding to 
the polarity of the signal supplied to the drain signal lines DLn and DLn+1. 

That is, the respective potential differences of the drain signal lines DLn, 
DLn+1 with respect to the above-mentioned point of the gate signal line Gn 
firstly assume Va, for example, and the respective potential differences of the 
drain signal lines DLn, DLn+1 in the next stage assume also Va. 

This implies that no parasitic capacitance is generated between the 
respective gate signal lines GL which are made to assume a floating state and 
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the drain signal line DL to which video signals are supplied and hence, it is 
possible to obtain an advantageous effect that the power consumption can be 
reduced. 

For a comparison purposo purposes . Fig. 12 i s a v i ew wh i ch shows 
fluctuations of the potential at the point between the drain signal line DLn and 
the drain signal line DLn+1 in a certain line (gate signal line Gn) when video 
signals are supplied so that the drain signal line DLn assumes + polarity, the 
drain signal line DLn+1 assumes - polarity and, at a next stage, the drains 
signal line DLn assumes - polarity and the drain signal line DLn+1 assume + 
polarity. 

In this case, when the gate signal line GLn is made to assume a floating 
state, the voltage between the drain signal line DLn and the DLn+1 varies 
alternately in such a manner that the voltage assumes Va in one side and 
assumes Vb in another side. 

Accordingly, it is necessary to perform charging and discharging of the 
drain signal lines DLn and the drain signal line DLn+1 with respect to the gate 
signal line GL and this intorrupto tho interferes with a reduction of the power 
consumption. 

Although the above-mentioned embodiment shows an example in which 
the polarities of the neighboring drain signal lines DL have the same phase for 
every one line, it is needless to say that the polarities of the neighboring drain 
signal lines DL have the same phase for every plurality of lines such as for 
every two lines or for every three lines or for every frame. Also in these cases, 
no parasitic capacitance is generated between the gate signal lines GL and the 
drain signal lines DL and hence, the power consumption can be reduced. 
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Embodiment 8. 

This embodiment is characterized in that, along with the constitution 
shown in the embodiment 7, that is, along with the constitution in which the 
polarities of the video signals to the respective drain signal lines DL are made 
to have the same phase with the polarities of the video signals supplied to the 
drain signal lines which are arranged close to each other for every one or 
several lines, for example, the counter voltage signal lines CL are inversely 
driven at the time of scanning. 

Due to such a constitution, an- the amplitude per se of the signal at the 
drain signal line DL can be halved and hence, tbe-ajreduction of the power 
consumption can be realized. 

Then, by reducing the amplitude of the signal at the drain signal line DL, 
a -the fluctuation width of the scanning signal G is reduced whereby the 
reduction effect of the power consumption by floating can be further enhanced. 

Further, a so-called common inversion which is performed 
conventionally always drives the potential of the counter electrodes CT on the 
whole screen and hence, there arises a drawback iothat a-the load is 
extremely heavy and the power consumption at the drive circuit for counter 
electrodes CT is large. 

However, according to the above-mentioned embodiment, the counter 
voltage signal lines CL are also made to assume a floating state after the 
supply of the voltage. That is, the number of the driving counter voltage signal 
lines CL can be largely reduced to a several hundredth or less, the power 
consumption at the above-mentioned common electrode drive circuit Cm can 
be minimized and hence, the effect of the reduction of the power consumption 
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of the video signal drive circuit He substantially leads to tbe-a_reduction of the 
power consumption of the whole liquid crystal display device. 

Further, it is no mefe-iongeLnecessary to supply a large current to the 
respective counter electrodes CT and hence, the reliability of the liquid crystal 
display device can be enhanced and the cost of parts can be reduced. 

As mentioned above, the counter voltage signal lines CL assume the 
floating state after writing of signals and the potential thereof follows the 
potential of the video signals D in the same manner as the gate signal lines GL 
and hence, provided that the polarity of the neighboring video signal lines DL 
has the same phase as the polarity of the counter voltage signal line CL, the 
floating effect can be sufficiently achieved. 

That is, due to the combination of the respective constitutions 
constituted of the combination (1) that the gate assumes a floating state at 
most of the_other period except for the writing period, the constitution (2) that 
the common assumes a floating state at the most period other than the writing 
period, the constitution (3) that the neighboring video signal lines are driven at 
the same phase, and the constitution (4) that the common is inversely driven, 
the maximum power consumption reduction effect can be realized. 
Embodiment 9. 

F i g. 13 i s a conot i tutiona l viow showing Figs. 13A to 13C are directed to 
another embodiment of the liquid crystal display device according to the 
present invention^ and shows another e mbod i ment of showing the connection 
between the common electrode drive circuit Cm and the respective counter 
voltage signal lines CL via the switching circuit SW2. 
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Fig. 13A shows that the respective counter voltage signal lines CL are 
connected such that, for example, each two lines are connected to each other 
at a connecting portion sequentially from above and, the counter voltage signal 
is sequentially supplied to the counter voltage signal lines CL through these 
connecting portions. Fig. 13B shows that the respective counter voltage 
signal lines CL are connected such that, for example, each three lines are 
connected to each other at a connecting portion sequentially from above and, 
the counter voltage signal is sequentially supplied to the counter voltage signal 
lines CL through these connecting portions. Although not shown in the 
drawing, further the counter voltage signal lines CL may be connected by each 
of four or more lines. 

In such a constitution, as shown in Fig. 13C, the number of the common 
drivers CD of the common electrode drive circuit Cm can be made smaller than 
the number of the gate drivers GD of the scanning signal drive circuit V. 

Subsequently, as shown in Fig. 14, for example, the common driver CD 
of the common electrode drive circuit Cm can be arranged next to the gate 
driver GD of the scanning signal drive circuit V (Fig. 14A) or jt_can be arranged 
next to the drain driver DD of the video signal drive circuit He (Fig. 14B). Due 
to such an arrangement, a-the_space which the liquid crystal display panel 
requires can be reduced. 
Embodiment 10. 

F i g. 15 is an e xplanatory v ie w showing Figs. 15A and 15B are directed 
to_another embodiment of the liquid crystal display device according to the 
present invention and corroopondo to F i g. 13A . In Fig. 15A, a plurality of 
counter voltage signal lines CL to which one scanning signal to be scanned 
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and supplied is supplied from the common electrode drive circuit Cm are 
formed in a loop shape. 

That is, this embodiment provides the-a_redundant structure to cope 
with the disconnection of the counter voltage signal lines CL. That is, even 
when the gate signal line GL and the counter voltage signal line CL are short- 
circuited, for example, by cutting the line at tbe-both sides of a short-circuited 
portion, a drawback attributed to the short-circuit can be eliminated and a 
normal state can be restored. 

Further, although a plurality of counter voltage signals CL are not 
formed in a loop shape in Fig. 15B, by simultaneously supplying the counter 
voltage signals from other end sides of a plurality of counter voltage signals CL 
which are connected to each other at one end sides, the plurality of counter 
voltage signals CL are substantially configured in a loop shape in the same 
manner as the constitution shown in Fig. 15A and hence, the counter voltage 
signals CL can have tke-substantially the same functions. 

Here, in the constitution shown in F i g. 15 Figs. 15A and 15B . a pair of 
neighboring counter voltage signal lines CL is formed into the-a_redundant 
structure. However, it is needless to say that, as shown in Fig. 16A and Fig. 
16B, a loop shape may be formed by, for example, connecting one counter 
voltage signal line CL with another counter voltage signal line CL which is 
counted as a third counter voltage signal line from the above-mentioned one 
counter voltage signal line CL . That is, respective loops may be formed in a 
telescopic manner. 

Here, Fig. 16A corresponds to Fig. 15A and Fig. 16B corresponds to 
Fig. 15B. 
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Embodiment 11. 

Fig. 17A is a plan view showing one embodiment of a pixel of the liquid 
crystal display device according to the present invention., and Fig. 17B is a 
cross-sectional view taken along a line b-b in Fig. 17A. 

First of all, on a liquid-crystal-side surface of a transparent substrate 
SUB1, a semiconductor layer LTPS which is formed of, for example, a 
polysilicon laye r is formod . This semiconductor layer LTPS is formed, for 
example, by polycrystallizing an amorphous Si film which is formed by a 
plasma CVD device using an excimer laser. 

The semiconductor layer LTPS is a semiconductor layer LTPS of a thin 
film transistor TFT and is formed in a pattern such that the semiconductor layer 
LTPS runs about a gate signal line GL which will be explained later while 
traversing the gate signal line GL twice, for example. 

Then, over the surface of the transparent substrate SUB1 on which the 
semiconductor layer LTPS is formed in this manner, a first insulation film INS 
which is formed of Si0 2 or SiN, for example, is formed in such a manner that 
the first insulation film INS also covers the semiconductor layer PS. 

This first insulation film INS functions as a gate insulation film of the 
above-mentioned thin film transistor TFT and also functions as one of dielectric 
films of the capacitive element Cstg which will be explained later. 

Then, on the upper surface of the first insulation film INS, the gate 
signal lines GL are formed, which extend in the x direction and are arranged in 
parallel in the y direction in the drawing ar o formod . These gate signal lines 
GL are arranged such that the gate signal lines GL define rectangular pixel 
regions together with the drain signal lines DL to be described later. 



52 



The gate signal line GL runs in such a manner that the gate signal line 
GL traverses the above-mentioned semiconductor layer LTPS twice and the 
portion thereof which traverses the semiconductor layer LTPS functions as a 
gate electrode of the thin film transistor TFT. 

Further, between the respective gate signal lines GL, a capacitive signal 
line CLN is formed in the same manufacturing process as the gate signal line 
GL, for example, in parallel with the gate signal line GL. This capacitive signal 
line CNL constitutes a - electrode of the above-mentioned capacitive element 
Cstg in the pixel region. 

Here, after this gate signal line GL is formed, by perform i ng tho ion 
implantation of tbe-impurities via the first insulation film INS and by making the 
region except for the region directly below the above-mentioned gate signal 
line GL conductive in the above-mentioned semiconductor layer LTPS, the 
source region and the drain region of the thin film transistor TFT are formed. 

A second insulation film Gl which is formed of, for example, Si0 2 or SiN 
is formed over the above-mentioned first insulation film INS covering both of 
the gate signal line GL and the capacitive signal line CNL. 

On the surface of this second insulation film Gl, the drain signal lines DL 
are formed, which extend in the y direction and are arranged in parallel in the x 
direction aro formed . Then, a portion of this drain signal line DL is connected 
to the above-mentioned semiconductor layer LTPS via a through hole TH1 
which passes through the second insulation film Gl and the first insulation film 
INS below the portion. The portion of the semiconductor layer LTPS which is 
connected to the drain signal line DL constitutes one region of the thin film 
transistor TFT which becomes a drain region, for example. 
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Further, over the surface of the second insulation film Gl covering the 
drain signal line DL, a third insulation film PAS is formed. This third insulation 
film PAS is formed of, for example, an organic material such as resin or the 
like, and constitutes a protective film for preventing a direct contact of liquid 
crystal with the thin film transistor TFT together with the second insulation film 
Gl. The reason why the third insulation film PAS is formed of an organic 
material is for reducing the dielectric constant as a protective film and for 
flattening the surface. 

Over the third insulation film PAS, pixel electrodes PX are formed. The 
pixel electrode is formed of a light transmitting conductive layer made of ITO 
(Indium Tin Oxide), ITZO (Indium Tin Zinc Oxide), IZO (Indium Zinc Oxide), 
Sn0 2 (Tin Oxide), ln 2 0 3 (Indium Oxide) or the like and extends to cover the 
most area of the pixel region. The pixel electrode PX is configured such that 
tho pixe l o l octrodo PX gonoratoo an electric field is generated between the 
pixel electrode PX and the counter electrode (light transmitting conductive 
layer) which is formed in common in the pixel regions on a liquid-crystal side 
surface of another transparent substrate which is arranged to face one 
substrate with liquid crystal disposed therebetween, thus controlling the optical 
transmissivity of the liquid crystal. Further, the pixel electrode PX is configured 
such that a portion thereof is connected to ethef -another region of the thin film 
transistor TFT, for example, a source region via a through hole TH2 formed in 
a penetrating manner in the third insulation film PAS, the second insulation film 
Gl and the first insulation film INS disposed below the portion. 

This pixel electrode PX functions also as the other electrode of the 
capacitive element Cstg which is formed over a region which is overlapped to 
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the capacitive signal line CNL. Here, dielectric films of the capacitive element 
Cstg are formed of a second insulation film Gl and a third insulation film PAS. 

Here, the capacitive signal line CNL replaces the counter voltage signal 
line CL which is shown in the above-mentioned Fig. 2. As explained in 
conjunction with Fig. 2, for example, a voltage signal is scanned and supplied 
for every line and other capacitive signal lines CNL except for the scanned line 
assume that assumes a floating state. 

Due to such a constitution, the_parasitic capacitances at the crossing 
points of the drain signal lines DL and the capacitive signal lines CNL can be 
drastically reduced. 
Embodiment 12. 

Fig. 18A is a plan view showing one embodiment of the pixel of the 
liquid crystal display device according to the present invention, Fig. 18B is a 
cross-sectional view taken along a line b-b in Fig. 18A and Fig. 18C is a cross- 
sectional view taken along a line c-c in Fig. 18A. 

Although the constitution of this embodiment is substantially the same 
as the constitution of the embodiment shown in Fig. 17, the counter electrodes 
CT are formed on the surface side of the substrate SUB1 on which the thin film 
transistor TFT is formed. Further, the counter electrodes CT and the pixel 
electrode PX are respectively arranged in a strip pattern from one drain signal 
line DL side to the other drain signal line DL within the pixel region in order of 
the counter electrode CT, the pixel electrode PX and the counter electrode CT, 
for example. It is needless to say that the number of these electrodes is not 
specified. 
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An electric field which has a component substantially parallel to the 
surface of the transparent substrate SUB1 is generated between the pixel 
electrode PX and the counter electrode CT and the optical transmissivity of the 
liquid crystal is controlled by this electric field. 

The pixel electrode PX is formed of a light transmitting conductive layer 
such as ITO, for example, so as to improve the numerical aperture and is 
arranged on the upper surface of the third insulation film PAS. Further, the 
pixel electrode PX is configured such that a portion thereof is connected to 
ethe ^another region of the thin film transistor TFT, for example, a source 
region via a through hole TH2 which is formed in a penetrating manner in the 
third insulation film PAS, the second insulation film Gl and the first insulation 
film INS disposed below the portion. 

Further, the counter electrode CT is an electrode which is formed by 
extending the electrode in the y direction in the drawing from the counter 
voltage signal line CL which is formed having the-substantially the same 
constitution as the capacitive signal line CNL shown in Fig. 17. The counter 
electrodes CT are formed respectively close to the respective drain signal lines 
DL. 

The counter voltage signal line CL is the counter voltage signal line CL 
shown in Fig. 2 explained abovo . As explained in conjunction with Fig. 2, for 
example, the counter voltage signal is scanned and supplied for every line and 
other counter voltage signal lines CL except for the scanned counter voltage 
signal line assum e that assumes a floating state. 
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Due to such a constitution, the parasitic capacitances at the crossing 
points of the drain signal lines DL and the counter voltage signal line CL can 
be drastically reduced. 

Here, in the above-mentioned embodiment, the pixel electrode PX is 
formed on the upper surface of the third insulation film PAS. However, it is 
needless to say that, as shown in Fig. 18D, the pixel electrode PX can be 
formed such that the pixel electrode PX is formed as a layer below the third 
insulation film PAS, that is, on the same layer as the drain signal line DL. H4s 
b e causo that th o In this way, substantially the same advantageous effects can 
be achieved. 
Embodiment 13. 

Fig. 19A is a plan view showing another embodiment of the pixel of the 
liquid crystal display device according to the present invention-an^ 
corresponds to F i g. 18A . Further, Fig. 19B is a cross-sectional view taken 
along a line b-b in Fig. 19A and Fig. 19C is a cross-sectional view taken along 
a line c-c in Fig. 19A. 

The constitution which makes this embodiment different from the 
embodiment shown in Fig. 18A lies in the fact that, first of all, the counter 
electrode CT and the counter voltage signal line CL which is connected to the 
counter electrode CT are formed in the same layer as the pixel electrode PX 
which is formed on the upper surface of the third insulation film PAS. 

The counter electrode CT and the counter voltage signal line CL are 
formed of a light transmitting conductive layer made of ITO (Indium Tin Oxide), 
ITZO (Indium Tin Zinc Oxide), IZO (Indium Zinc Oxide), Sn0 2 (Tin Oxide), 
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ln 2 0 3 (Indium Oxide) or the like, for example. Due to such a constitution, the 
numerical aperture of the pixel can be further enhanced. 

Here, the counter voltage signal line CL is configured to be overlapped 
to the gate signal line GL which drives the pixel electrode, wherein a center 
axis of the counter voltage signal line CL is substantially aligned with a center 
axis of the gate signal line GL and a-the width of the counter voltage signal line 
CL is set larger than a-the width of the gate signal tie^ -line GL. Further, the 
counter electrode CT is configured to be overlapped to the drain signal line DL, 
wherein a center axis of the counter electrode CT is substantially aligned with 
a center axis of the drain signal line DL and a-the width of the counter 
electrode CT is set larger than a-the width of the drain signal tief* -line PL. This 
prov i s i on is provided for facilitating the termination of electric lines of force from 
the drain signal line DL or the gate signal line GL to the counter voltage signal 
line CL and the counter electrode CT, while preventing the termination of the 
lines of electric force to the pixel electrode PX. This is becauso due to the fact 
that the generation of electric line of force which reaches the electrode PX 
causes noises. 

Further, the pixel electrode PX which is formed on the upper layer of the 
third insulation film PAS is pulled out via a through hole TH3 which is formed in 
the third insulation film PAS to a position below the third insulation film PAS. 
This pull-out line STM is formed in an overlapped manner on a portion of the 
counter voltage signal line CL formed on the upper layer of the third insulation 
film PAS in the same manner as the pixel electrode PX. This provis i on is 
provided for generating the capacitive element Cstg at the overlapped portion. 
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Further, in such a constitution, other neighboring counter voltage signal 
lines CL which are different from the counter voltage signal line CL formed in 
an overlapped manner on the gate signal line GL which drives the pixel 
electrode and the counter electrode CT of the pixel are separated from each 
other, that is, are electrically disconnected. That is, the counter voltage signal 
line CL which is used in common with the pixel row arranged in parallel in the x 
direction in the drawing is formed electrically separated from the other counter 
voltage signal line CL which is in common with the pixel row also arranged in 
parallel in the x direction in the drawing. 

As explained in conjunction with the embodiment shown in Fig. 2, this 
prov i s i on is provided for scanning and supplying the counter voltage signal to 
the respective counter voltage signal line CL for every counter voltage signal 
line CL. 

Here, for making the counter electrode CT of the pixel sufficiently 
perform functions thereof, the separation of the counter voltage signal line CL 
from the above-mentioned other counter voltage signal line CL is performed in 
the vicinity of the other counter voltage signal line CL. 

In the previously-mentioned embodiments, the third insulation film PAS 
is formed of an organic material layer such as resin or the like. As mentioned 
above, this selection is made for reducing the dielectric constant as a 
protective film. That is, by reducing the dielectric constant of the protective 
film, it is possible to obtain the advantageous effect that the parasitic 
capacitance at the crossing portion of the drain signal line DL and the counter 
voltage signal line CL can be reduced. 
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However, the counter voltage signal to the counter voltage signal line 
CL is scanned and supplied for every counter voltage signal line CL and, at the 
same time, the other counter voltage signal lines CL are made to assume a 
floating state and hence, the parasitic capacitance of the crossing point of the 
drain signal line DL and the counter voltage signal line CL can be drastically 
reduced. 

Accordingly, it is possible to havo an achieve the advantageous effect 
that the protective film can be formed only of the second insulation film Gl 
(inorganic material layer) without forming the third insulation film PAS. Due to 
such a constitution, it is no mere-iorigeLnecessary to form an organic film and 
hence, it is possible to realize the-a_simplification of the manufacturing process 
and tbe-aj-eduction of the cost. Further, a-the yield rate can be enhanced. 

Further, the above-mentioned embodiment d e scr i bos tho is directed to a 
constitution in which the counter voltage signal line CL which is provided in 
common with the pixel row arranged in parallel in the x direction in the drawing 
is electrically separated from ethef -another neighboring counter voltage signal 
line CL which is provided in common with the pixel row which is also arranged 
in parallel in the x direction in the drawing. 

However, it is needless to say that, for example, as shown in Fig. 15A 
af*d-_to_Fig. 16B, when a plurality of counter voltage signal lines CL are 
connected in a loop shape, or when the-substantially the same function is 
provided to the counter voltage signal lines CL, it is unnecessary to electrically 
separate the plurality of counter voltage signal lines CL at the connecting 
portions. 
Embodiment 14. 
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Fig. 20A is a plan view showing another embodiment of the pixel of the 
liquid crystal display device according to the present invention-af^ 
corresponds to Fig. 10A . Further, Fig. 20B is a cross-sectional view taken 
along a line b-b in Fig. 20A and Fig. 20C is a cross-sectional view taken along 
a line c-c in Fig. 20A. 

The constitution which makes this embodiment different from the 
embodiment shown in Fig. 19A lies in the fact that, first of all, a counter voltage 
signal line CL(n+2) which is formed in an overlapped state over a gate signal 
line GL(n+1) which drives the pixel is connected with a counter electrode CT in 
a pixel at a lower side of the drawing and is electrically separated from the 
counter electrode CT of the pixel. In other words, the counter electrode CT of 
the pixel is configured such that the counter electrode CT of the pixel is 
connected to the counter voltage signal line CL(n+1) which is formed in an 
overlapped state over the gate signal line GL(n) which drives the upper-side 
pixel in the pixel. 

Further, a capacitive element Cstg of the pixel is formed between the 
pixel electrode PX of the pixel and the counter voltage signal line CL(n+1) 
which is formed in an overlapped manner over the gate signal line (n) for 
driving the upper-side pixel of the pixel. 

In this case, as shown in Fig. 20C, the capacitive element Cstg is 
formed between a lead line STM which is pulled out as a layer below a third 
insulation film PAS via a through hole TH3 formed in the third insulation film 
PAS and the counter voltage signal line CL(n+1) using the third insulation film 
PAS as a dielectric film. 
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Here, the scanning direction in respective gate signal lines GL is from 
the upper side to the lower side in the drawing, that is, from the gate signal line 
GL(n) to the gate signal line GL(n+1). 

That is, when the scanning signal is supplied to the gate signal line 
GL(n+1) of the pixel (the gate signal line GL(n+1) being in an ON state), the 
counter voltage signal line CL(n+1) which is overlapped to the gate signal line 
GL(n+1) assumes a floating state and hence, to the counter electrode CT of 
the pixel, the counter voltage signal is supplied from the counter voltage signal 
line CL(n+1) which is overlapped to the gate signal line GL(n) for driving the 
upper-side pixel of the pixel. 

In the above-mentioned constitution, Fig. 20D is an explanatory v i ow a 
diagram showing an ON state (ON), an OFF state (OFF) and a floating state 
(FT) of the neighboring gate signal lines GL(n), GL(n+1), GL(n+2) and the 
neighboring counter voltage signal lines CL(n), CL(n+1), CL(n+2) along with 
time. As can be clearly understood from the drawing, when the scanning 
signal is supplied to the gate signal lines GL (the ON state) covering the whole 
pixels of the liquid crystal display part AR, the counter voltage signal lines CL 
which are overlapped to the gate signal lines GL assume the floating state. 

Accordingly, the parasitic capacitance between the gate signal line GL 
and the counter voltage signal line CL can be largely reduced whereby 
lowering of the writing efficiency can be obviated. 

Here, d i fferent from as opposed to t he constitution shown in Fig. 19A, 
the constitution shown in Fig. 20A is configured such that the drain signal lines 
DL, the counter electrodes CT and the pixel electrode PX are respectively bent 
at the center of the pixel. The reason for adopting such a constitution is as 
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follows. That is, even when the liquid crystal has the same molecular 
arrangement, the polarization state of the transmitting light is changed in 
response to the incident direction of light on the liquid crystal display panel and 
the optical transmissivity differs corresponding to the incident direction. In view 
of the above phenomenon, by making the electric field applied between the 
respective electrodes different from each other in one region and another 
region which are divided using an imaginary line connecting bent points of 
respective electrodes, it is possible to compensate for coloring of images 
attributed to the viewing angle. Such a constitution is applicable to above- 
mentioned respective pixels or other pixels to be described later. 
Embodiment 15. 

Fig. 21 A is a plan view showing another embodiment of the pixel of the 
liquid crystal display device according to the present invention-and 
corr e sponds to F i g. 20A . Further, Fig. 21 B is a cross-sectional views taken 
along a line b-b in Fig. 21A. 

The constitution which makes this embodiment different from the 
embodiment shown in Fig. 20A only lies in the fact that the scanning direction 
of the gate signal lines GL is different. That is, the gate signal lines GL are 
driven from the lower-side pixel to the upper-side pixel in the drawing. 
Accordingly, in naming the neighboring gate signal lines GL(*) and the 
neighboring counter voltage signal lines CL(*), they are denoted by replacing 
the (*) portions. 

Further, Fig. 21 C is an explanatory viow a diagram showing an ON state 
(ON), an OFF state (OFF) and a floating state (FT) of the neighboring gate 
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signal lines GL(n), GL(n+1), GL(n+2) and the neighboring counter voltage 
signal lines CL(n), CL(n+1), CL(n+2) along with time. 

Also in this embodiment, when the scanning signal is supplied to the 
gate signal line GL (n+1) which drives the pixel (the ON state), the counter 
voltage signal line CL which is overlapped to the gate signal line GL(n+1) 
assum e assumes the floating state and hence, the parasitic capacitance 
between the gate signal line GL (n+1) and the counter voltage signal line CL(n) 
can be largely reduced. 

Further, even in a stage that -in which the gate signal line GL(n+1) is 
shifted from the ON state to the OFF state, it is possible to make the counter 
voltage signal line CL(n) assume the floating state. 

Accordingly, it is possible to make the gate signal line GL assume the 
floating state during a period corresponding to two continuous lines for writing 
ON and OFF to the thin film transistor TFT and hence, the OFF characteristics 
of the thin film transistor TFT can be enhanced. 
Embodiment 16. 

Fig. 22A is a plan view showing another embodiment of the pixel of the 
liquid crystal display device according to the present invention-af»d 
corresponds to Fig. 21A . Further, Fig. 22B is a cross-sectional views taken 
along a line b-b in Fig. 22A. 

The constitution which makes this embodiment different from the 
embodiment shown in Fig. 21A lies in the fact t hat an auxiliary wiring layer 
CLA(n+1) is formed in the same step for forming the gate signal line GL, for 
example, such that the auxiliary wiring layer CLA(n+1) is arranged close to 
ethef ^another gate signal line GL(n+2) which is adjacent to the gate signal line 
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GL(n+1) for driving the pixel. Due to such a constitution, the auxiliary wiring 
layer CLA(n+1) can be made of a material equal to a material of the gate signal 
line GL and hence, the resistance can be set to a low value. 

Above the auxiliary wiring layer CLA(n+1), the counter voltage signal 
line CL(n+1) is formed in an overlapped manner together with the above- 
mentioned gate signal line GL(n+2). Portions of the auxiliary wiring layers 
CLA(n+1) are connected to each other via through holes TH3 formed in the 
third insulation film PAS and the second insulation film Gl in a penetrating 
manner. 

The reason that -whv t he counter voltage signal line CL(n+1) is formed 
such that the counter voltage signal line CL(n+1) also covers the auxiliary 
wiring layers CLA(n+1) is to impart a shielding function to the counter voltage 
signal line CL(n+1). 

The counter voltage signal line CL and the counter electrode CT which 
is integrally formed with the counter voltage signal line CL are formed of a light 
transmitting conductive layer made of a material such as ITO (Indium Tin 
Oxide), ITZO (Indium Tin Zinc Oxide), IZO (Indium Zinc Oxide), Sn0 2 (tin 
oxide), ln 2 0 3 (indium oxide), for example. 

Such a light transmitting conductive layer can, although the wiring 
resistance is increased compared to other metal layer or the like, obviate such 
a drawback with the use of the auxiliary wiring layer CLA. Accordingly, it is 
possible to reduce the rounding of a waveform of the counter voltage signal 
supplied to the counter voltage signal line CL whereby the luminance 
difference which is generated between the counter-voltage-signal supply side 
and the side opposite to the supply side can be prevented. 
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Horo, th i o Ihjsembodiment is not limited to the constitution shown in 
Fig. 22A and is applicable to all cases in which the counter voltage signal line 
CL is integrally formed with the counter electrode CT and uses the light 
transmitting conductive layer is used as the material thereof. 
Embodiment 17. 

Fig. 23A is a plan view showing another embodiment of the pixel of the 
liquid crystal display device according to the present invention-ane* 
corroopondo to F i g. 22A . Further, Fig. 23B, Fig. 23C are cross-sectional views 
taken along a line b-b in Fig. 23A. 

A portion which makes this embodiment different from the embodiment 
shown in Fig. 22A lies in the fact t hat the connection between an auxiliary 
wiring layer CLA and a counter voltage signal line CL which is arranged to be 
overlapped with the auxiliary wiring layer CLA is performed by capacitive 
coupling. 

For example, as shown in Fig. 23B, an opening (or a recessed portion) 
is formed in a third insulation film PAS at a portion where the capacitive 
coupling is porformod produced with the auxiliary wiring layer CLA and the 
counter voltage signal line CL is formed in such a manner that the counter 
voltage signal line CL covers the opening. At the portion where the capacitive 
coupling is to be porformod produced , a second insulation film Gl having a 
relatively thin film thickness is formed between the auxiliary wiring layer CLA 
and the counter voltage signal line CL whereby the capacitive coupling is 
p e rformed provided between the auxiliary wiring layer and the counter voltage 
signal line CL. 
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Further, Fig. 23C is a view showing another embodiment of the portion 
shown in Fig. 23B. As shown in the drawing, at a portion where the capacitive 
coupling between he auxiliary wiring layer CLA and the counter voltage signal 
line CL is to be performed produced , a metal layer FTM in a floating state may 
be formed between the second insulation film Gl and the third insulation film 
PAS. 

Embodiment 18. 

Fig. 24 is a plan view showing another embodiment of the pixel of the 
liquid crystal display device according to the present invention-ae4 
corr e sponds to F i g. 23A . 

The constitution which makes this embodiment different from the 
embodiment shown in Fig. 23A lies in the fact that a second auxiliary wiring 
layer CLA' is formed such that the second auxiliary wiring layer CLA' is 
arranged close to a gate signal line GL which drives the pixel and crosses a 
pixel electrode PX and counter electrodes CT, while the second auxiliary wiring 
layer CLA' is not covered with a counter voltage signal line CL which is 
arranged to be overlapped to the gate signal line GL. 

Here, the second auxiliary wiring layer CLA 1 is configured to be formed 
simultaneously with the formation of the above-mentioned gate signal line GL, 
for example. 

Further, the above-mentioned second auxiliary wiring layer CLA' which 
is provided in common with respect to the pixel row arranged in the x direction 
in the drawing and the second auxiliary wiring layer CLA' which is provided in 
common in ether^ another similar pixel row in regions outside the liquid crystal 
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display region such that they are configured to perform the-electrically the 
same function. 

Accordingly, at a region where the second auxiliary wiring layer CUV 
and the pixel electrode PX cross each other, a capacitive element Cstg may be 
formed. Further, by forming crossing portions between the second auxiliary 
wiring layer CLA' and the counter electrodes CT, it is possible to make 
respective potentials at the second auxiliary wiring layer CLA' and the counter 
electrodes CT stable. 
Embodiment 19. 

Fig. 25A is a plan view showing one embodiment of the pixel of the 
liquid crystal display device according to the present invention-aod 
corroopondo to F i g. 18A . Further, Fig. 25B is a cross-sectional view taken 
along a line b-b in Fig. 25A and Fig. 25C is a cross-sectional view taken along 
a line c-c in Fig. 25A. 

This embodiment differs from the embodiment shown in Fig. 18A in the 
pattern of pixel electrodes PX and counter electrodes CT A and the other 
constitutions are substantially e qua l to the same as the constitutions shown in 
Fig. 18A. 

First of all, the counter electrodes CT are formed over an upper surface 
of a first insulation film INS, wherein the counter electrode CT is formed 
substantially over the whole area of the pixel region and is connected to the 
counter electrode CT in another neighboring pixel region in the x direction. In 
other words, in respective pixel regions which are arranged in parallel in the x 
direction, the counter electrodes CT are continuously formed and, at the same 
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time, they are formed so as to be electrically separated from the counter 
electrode CT of other neighboring pixels in the y direction. 

The counter electrode CT also has a function of a counter voltage signal 
line CL and is formed of a light transmitting conductive layer made of a 
material such as ITO (Indium Tin Oxide), ITZO (Indium Tin Zinc Oxide), IZO 
(Indium Zinc Oxide), Sn0 2 (tin oxide), ln 2 0 3 (indium oxide), for example. 

Further, the pixel electrode PX is formed over an upper surface of a 
third insulation film PAS at a most center region in each pixel region except for 
a periphery of the pixel region. The pixel electrode PX is also formed of a light 
transmitting conductive layer made of a material such as ITO (Indium Tin 
Oxide), ITZO (Indium Tin Zinc Oxide), IZO (Indium Zinc Oxide), Sn0 2 (tin 
oxide), ln 2 0 3 (yttrium oxide), for example. 

Then, in the pixel electrode PX, openings each having an V-shape with 
a peak portion at a center portion of the pixel region, for example, are arranged 
in parallel in the y direction in the drawing. 

The pixel having such a constitution can generate an electric field 
having a component substantially parallel to a surface of the transparent 
substrate SUB1 between the pixel electrode PX and the counter electrode CT 
whereby the numerical aperture can be enhanced. 

Further, in the above-mentioned explanation, it is indicated that the 
counter electrode CT is formed over the upper surface of the first insulation 
film INS. However, it is needless to say that, as shown in Fig. 25C, for 
example, it is possible to form the counter electrode CT over the surface of the 
transparent substrate SUB1 . 
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Here, the reason that -whv the above-mentioned pattern of the openings 
formed in the pixel electrode PX is adopted is that by forming regions which 
differ in the direction of the electric field between the pixel electrode PX and 
the counter electrode CT it is possible to compensate the coloring of the 
images attributed to a- the viewing angle. 

Fig. 26A is a plan view showing another embodiment of the pixel of the 
liquid crystal display device according to the present invention-and 
corresponds to F i g. 25A . Further, Fig. 26B is a cross-sectional view taken 
along a line b-b in Fig. 26A and Fig. 26C is a cross-sectional view taken along 
a line c-c in Fig. 26A. 

This embodiment is different from the embodiment shown in Fig. 25A 
with respect to the constitutions of a-the pixel electrode PX and a-the counter 
electrode CT. That is, the pixel electrode PX is formed over a surface of a 
second insulation film Gl and is formed over most of a center area in the pixel 
region except for a-the periphery thereof. The pixel electrode PX is formed of 
a light transmitting conductive layer made of the above-mentioned material. 

On the other hand, the counter electrode CT is formed over the 
substantially the_whole area of the pixel region and is also connected to the 
counter electrode CT in ethe^ another neighboring pixel region in the x 
direction thus also having a function of a counter voltage signal line CL. In the 
same manner as the embodiment shown in Fig. 25A, the pixel electrode PX is 
electrically separated from the counter electrode CT in the neighboring pixel 
region in the y direction. As the material of the counter electrode CT, in the 
same manner as the embodiment shown in Fig. 25A, the counter electrode CT 
is formed of a light transmitting conductive layer. 
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Thon, in In each pixel region corresponding to the counter electrode CT, 
openings in a herringbone pattern each having an V-shape with a peak portion 
at a center portion of the pixel region, for example, are arranged in parallel in 
the y direction in the drawing. — Also with the provision of the pixels having 
such a constitution, it is possible to provide functions similar to those obtained 
by the constitution shown in Fig. 25A. 
Embodiment 20. 

Fig. 27A is a circuit diagram showing another embodiment of a 
connecting portion between the above-mentioned common electrode drive 
circuit Cm and the above-mentioned respective counter voltage signal lines CL 
and corresponds to Fig. 4. 

The constitution which makes this embodiment different from the 
embodiment shown in Fig. 4 lies in the fact that the counter voltage signal Vc 
which is supplied to the counter voltage signal lines CL through switches 
SW5(n) which are turned on in response to a signal ferm-from the common 
electrode drive circuit Cm is supplied from an operational amplifier OPA. 

The operational amplifier OPA performs so-called "boosting" of an AC 
voltage waveform supplied to the operational amplifier OPA and uses this 
boosted signal as the counter voltage signal Vc. This boosting makes use of, 
for example, an overshooting phenomenon which occurs with respect to an 
operational amplifier or a transistor thereof, wherein by properly setting a 
circuit constant, the counter voltage signal Vc shown in Fig. 27B is obtained. 

In Fig. 27B, a waveform A at the left side of the drawing indicates the 
counter voltage signal obtained through the above-mentioned operational 
amplifier OPA, while a waveform B at the right side of the drawing indicates the 
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counter voltage signal when the counter voltage signal is supplied to the 
counter voltage signal lines CL. The drawing shows that the-waveform 
distortion is generated from a side near to the supply end to a side far away 
from the supply side. As can be clearly understood from this drawing, the 
counter voltage signal which receives the waveform distortion at the side far 
away from the supply side of the counter voltage signal lines CL can 
sufficiently maintain a square waveform. 

By adopting such a constitution, the signal is selectively supplied to the 
respective counter voltage signal lines CL, compared to the conventional 
method which drives all counter voltage signal lines CL simultaneously, a load 
can be drastically reduced to a several hundredth and hence, it is possible to 
perform the above-mentioned correction of waveform using only a simple 
circuit formed of the operational amplifier OPA or the transistors thereof. 
Further, due to the small load, it is also possible to sufficiently exhibit 
advantageous effects of correction. Still further, as4he parts which are used in 
the correction circuit can bo , since the load is drastically small, can be 
inexpensive parts which exhibit low current resistance can b e usod . Still 
further, since the current which flows jn_the circuit can be reduced to a several 
hundredth ideally and honco , the liquid crystal display device can realize the 
long lifetime through tbe-enhancement of the reliability. 

Here, in Fig. 27C, in the conventional method which simultaneously 
drives all counter voltage signal lines CL, a waveform A at the left side of the 
drawing indicates the counter voltage signal and a waveform B at the right side 
of the drawing indicates the counter voltage signal when the counter voltage 
signal is supplied to the counter voltage signal lines CL. The waveform 
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distortion is generated from a side near to the supply end to a side far away 
from the supply side as shown in the drawing. As can be understood from this 
drawing, the counter voltage signal cannot maintain the-a_square waveform at 
the side far away from the supply side of the counter voltage signal lines CL 
Embodiment 21. 

Fig. 28 i s a constitut i ona l viow showing Figs. 28A to 28C show another 
embodiment of the liquid crystal display device according to the present 
invention. 

A counter voltage signal line CL which is used in common for a pixel 
row constituted of respective pixels arranged in parallel in the x direction is 
formed such that a large number of drain signal lines DL traverse the counter 
voltage signal line CL. For example, when SXGA is adopted, the counter 
voltage signal line CL traverses approximately 1280 drain signal lines DL. 

Then, when the-completely the same signal is given to these drain 
signal lines DL as an ideal state, there is no influence from the drain signal 
lines DL to the counter voltage signal line CL. However, in an actual state, due 
to a display pattern displayed by a user, as shown in Fig. 28C, different 
patterns are displayed for respective regions such as regions "a", "b", for 
example, in a liquid crystal display part AR. 

Accordingly, voltages which differ corresponding to respective regions 
are supplied to the respective drain signal lines DL. In this case, each counter 
voltage signal line CL has an optimum voltage for the region "a" and an 
optimum voltage for the region "b" and these voltages are different from each 
other. 
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Accordingly, in writing the counter voltage signal to each counter 
voltage signal line CL, by supplying the counter voltage signal having a value 
corresponding to the actual image, it is possible to reduce a-so-called smear. 

Fig. 28A shows the constitution of the liquid crystal display device which 
displays an image on the liquid crystal display part AR of a liquid crystal 
display panel PNL by supplying respective signals from a video control circuit 
TCON to a gate driver GD, a drain driver DD and a common driver CD of the 
liquid crystal display panel PNL respectively. Further, a counter voltage signal 
Vc is configured to be supplied from the video control circuit TCON through a 
Vc generating circuit VcGN. Here, the Vc generating circuit VcGN is 
configured to convert the optimum data calculated by the video control circuit 
TCON into a Vc voltage by a DA converter or the like, for example, and to 
outputs output the Vc voltage. 

Here, in Fig. 28A, an image signal Vsig which is inputted to the video 
control circuit TCON is a video signal which is supplied from the outside of the 
liquid crystal display panel PNL. 

Fig. 28B shows an operational flow of the above-mentioned respective 
circuits. First of all, the video signal Vsig is inputted to the video control circuit 
TCON, wherein data of the video signal is firstly measured in the inside of the 
video control circuit TCON (step 1). Thereafter, the optimum counter voltage 
signal Vc is calculated based on the measured data (step 2). 

In this case, the measurement of the data of the video signal is 
performed by either an addition method or a differential method. 
(1) In an example which uses the addition method, DLbest is calculated as 
follows. 
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DLtotal=Z(DLn):n=1 to max 
DLbest=DLtotal/DL 

(2) In an example which uses the differential method, DLbest is calculated as 
follows. 

DLbest=VCcenter + £(DLn-VCcenter):n=1 to max 
Then, the counter voltage signal Vc is obtained by a formula 
Vc=DLbest-oc 

Here, DLbest is a value of DL on calculation for calculating the optimum 
value of Vc and VCcenter is a value of Vc on calculation which is arbitrarily set. 
In this case, it is preferable to set the Vc value to a value which is an average 
value between the maximum DL value and the minimum DL value or a value 
slightly lower than the average value. Further, a is a correction value which is 
introduced by taking a jump voltage to the pixel or the like into consideration. 

The signal is supplied from the video control circuit TCON to the gate 
driver GD and the gate driver GD selects the next gate signal line GL in 
response to a synchronizing signal in the inside of the image signal (step 3). 

Here, a signal is supplied from the video control circuit TCON to the 
drain driver DD and information on the video signal for respective lines 
transmitted from the video control circuit TCON is stored (step 4). The video 
signal is outputted in response to the synchronizing signal (step 5). 

Further, a signal is supplied to the Vc generating circuit VcGN from the 
video control circuit TCON and the Vc generating circuit VcGN generates the 
Vc data based on the signal (step 6) and changes the Vc data to the optimum 
Vc value (step 7). 
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Further, in such an operation, a signal is supplied to the common driver 
CD from the video control circuit TCON and the common driver CD selects the 
next counter voltage signal line CL in response to the synchronizing signal in 
the inside of the image signal Vsig (step 8). 

Also in this embodiment, other counter voltage signal lines CL to which 
the counter voltage signal scanned in at least each counter voltage signal line 
CL is not supplied is made to assume a floating state. However, it is needless 
to say that this embodiment is applicable to a case in which other counter 
voltage signal lines CL do not assume the floating state. 
Embodiment 22. 

Fig. 29A is a plan view showing another embodiment of the liquid crystal 
display device according to the present invention. This drawing shows a gate 
driver GD, a common driver CD and a drain driver DD which are arranged on a 
transparent substrate SUB1 on which gate signal lines GL, counter voltage 
signal lines CL and drain signal lines DL (not shown in the drawing) are 
formed. 

Out of these components, the gate driver GD and the common driver 
CD are respectively arranged in parallel at one side of the transparent 
substrate SUB1 thus giving rise to an advantageous effect injhat a-the width of 
a so-called picture frame of a liquid crystal display panel PNL can be 
narrowed. 

The gate drivers GD and the common drivers CD are alternately 
arranged, wherein the number of common drivers CD exceeds the number of 
gate drivers GD in this arrangement. The gate driver GD and the common 
driver CD are respectively operated by different drive voltages, wherein 
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provided that these drivers adopt the separate chip constitutions as shown in 
the drawing, the drivers differ in the constitution of the inside of the chips. 
Accordingly, by forming chips with the number of unit terminals suitable for the 
gate driver GD and the common driver CD, the number of the drivers can be 
reduced whereby it is possible to realize space saving and reduction of cost. 

Further, Fig. 29B is a plan view showing another embodiment of the 
liquid crystal display device according to the present invention-af^ 
corr e sponds to Fig. 2QA . The constitution which makes this embodiment 
different from the embodiment shown in Fig. 29A lies in the fact that in 
arranging the gate drivers GD and the common drivers CD, the number of 
common drivers CD is set smaller than the number of the gate drivers GD. 
Since afhthe^amplitude of the counter voltage signal from the common driver 
CD is smaller than an -the amplitude of the scanning signal from the gate driver 
GD, the common driver CD can reduce the dielectric strength. Due to such a 
constitution, the common driver CD can have a larger output per one chip. 
Accordingly, by reducing the number of chips of the common driver CD to less 
than the number of chips of the gate driver GD, it is possible to obtain the 
above-mentioned advantageous effect. 

In this case, by selecting the counter voltage signal lines CL to which 
the counter voltage signal C is supplied by scanning every plural lines, the 
number of chips of the common driver CD can be easily reduced. 

Here, in this embodiment, it is unavoidable that portions where the gate 
signal lines GL and the counter voltage signal lines CL are made to cross each 
other are formed in the vicinity of the gate driver GD and the common driver 
CD and hence, it is necessary to make the gate signal line GL and the counter 
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voltage signal line CL have tfce-a_hetero-layer structure which respectively 
interposes insulation films. Accordingly, it is desirable to make the gate signal 
lines GL and the counter voltage signal lines CL have the arrangement shown 
in Fig. 20A, Fig. 25A or Fig. 26A, for example. 
Embodiment 23. 

Fig. 30A is a plan view showing another embodiment of the case in 
which gate drivers GD and common drivers CD are alternately arranged at one 
side of the transparent substrate SUB1 as explained in conjunction with the 
embodiment 22. In Fig. 30A, in arranging the gate drivers GD and the 
common drivers CD, the number of gate drivers GD is set to be larger than the 
number of the common drivers CD. 

Due to such a constitution, it is possible to easily realize a data transfer 
method |n_which transfers signals are transferred on the transparent substrate 
SUB1. That is, the same start pulse is outputted from a video control circuit 
TCON to the gate drivers GD and the common drivers CD which are arranged 
electrically close to the video control circuit TCON, while a scanning signal is 
sequentially scanned and outputted from the gate drivers GD to respective 
gate signal lines GL which the gate drivers GD control respectively. Further, in 
such an operation, a counter voltage signal is sequentially scanned and 
outputted from the common drivers CT to respective counter voltage signal 
lines CL which the common drivers CD are in charge of. 

Then, at a stage that -in which the sequential supply of the scanning 
signal to respective gate signal lines GL by the gate driver GD and the 
sequential supply of the counter voltage signal to respective counter voltage 
signal lines CL by the common driver CD are finished, the same start pulse is 
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outputted to other gate drivers GD which are arranged close to the gate driver 
GD and other common drivers CD which are arranged close to the common 
driver CD from the gate driver GD and the common driver CD respectively. 

That is, upon completion of outputting of one chip, the transmission of 
an output signal to the next chip is instructed and outputting of the signal is 
succeeded to the next line. 

In this case, while the scanning signal from each gate driver GD is 
outputted through every gate signal line GL, the counter voltage signal C from 
each common driver CD is outputted for every plurality of counter voltage 
signal lines CL. 

Accordingly, as shown in Fig. 30A, it is preferable to adopt the-wiring 
such that the start pulse from the video control circuit TCON is individually 
inputted to the gate driver GD and the common driver CD respectively. 

In this manner, outputting of the scanning signal from the common 
driver CD is performed for every plurality of counter voltage signal lines DL and 
hence, it is desirable to sot ouch e stablish that a fixed time which becomes the 
changeover timing in the inside of the chip is multiplied by n times to perform 
the changeover of outputting of the common driver CD for every n-times 
outputting of the gate driver GD. 

Fig. 30B is a side view of the gate driver GD mounted on the 
transparent substrate SUB1 and Fig. 30C is a side view of the common driver 
CD, wherein mode changeover terminals MJT are mounted on these chips, for 
example and short-circuiting portions of these mode changeover terminals 
MJT are changed using short-circuiting wiring SCL formed on the surface of 



79 



the transparent substrate SUB1 so that it is possible to cope with the change of 
"n" of the n multiplication. 

For example, in the gate driver GD shown in Fig. 30B, the mode 
changeover terminals MJT are not connected and hence, the n-times 
multiplication is not performed. However, in the common driver CD shown in 
Fig. 30C, the mode changeover terminals MJT are short-circuited to each other 
and hence, outputting of the common driver CD is set to be changed to_n-times 
outputting. The value of "n" can be easily set by preliminarily providing a 
plurality of mode changeover terminals MJT at the short-circuiting portions in 
conformity with the number of "n". 

Fig. 30D is a plan view showing another embodiment and corresponds 
to Fig. 30A . As shown in Fig. 30D, by providing respective inter-driver wiring 
between the gate driver GD and the common driver CD in an opposite manner 
with respect to the respective drivers, crossing of the wiring can be prevented. 
With respect to transmission timing of the start pulse between drivers, the 
supply of the counter voltage signal C of the common driver CD is performed 
using a plurality of counter voltage signal lines CL as a unit and hence, the 
supply of the scanning signal G and the supply of the counter voltage signal C 
are displaced from each other and hence, there arises a fear that an erroneous 
operation occurs due to the interference of these signals when a crossing 
portion of lines is present. 

Accordingly, by adopting the arrangement in which the lines do not 
cross each other as in the case of the embodiment shown in Fig. 30D, the-a 
stable operation can be realized. 
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Further, this embodiment is oxp l ain c d by taking directed to an example 
in which the respective drivers are formed of chips (semiconductor chips). 
However, the respective drivers may be formed of a driver TCP which is 
constituted by a so-called tape carrier method. Also in this case, the above- 
mentioned judgment of mode can be performed based on the presence or the 
non-presence of the short-circuiting wiring SCL on the transparent substrate 
SUB1. 

Here, with respect to the driver TCP constituted by the tape carrier 
method, as shown in Fig. 31 A, a semiconductor chip CH is mounted on a 
flexible printed circuit board FB and respective input terminals and respective 
output terminals of the semiconductor chip CH are respectively pulled out to 
respective opposing sides by way of input wiring and output wiring formed on a 
surface of the flexible printed circuit board FB. Further, in such a constitution, 
end portions (terminals) of the output wiring are pulled out to end peripheries of 
the surface of the transparent substrate SUB1 and are electrically connected 
with the gate signal lines GL or the counter voltage signal lines CL, for 
example. 

In this case, lines MIL are configured to be oxtondod e xtend over the 
flexible printed circuit board FB from respective mode judgment terminals of 
the semiconductor chip CH and, as shown in Fig. 31 B, these lines MIL may be 
positioned on the short circuiting lines SCL formed on the transparent 
substrate SUB1. 

Further, the embodiment is not limited to such a case, that is, it is 
needless to say that, as shown in Fig. 31 C and Fig. 31 D, when the drivers TCP 
are separately constituted for the gate driver GD use and the common driver 
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CD use, short-circuiting lines SCL for judgment may be formed on the drivers 
TCP. This is because such a constitution can be realized by changing only the 
driver TCP and the driver chips per se can be used in common. 
Embodiment 24. 

Fig. 32A is a plan view of another embodiment in which in the same 
manner as the embodiment shown in Fig. 23A, gate drivers GD and common 
drivers CD are alternately arranged at one side of a transparent substrate 
SUB1. Also in Fig. 32A, in arranging the gate drivers GD and the common 
drivers CD, the number of gate drivers GD is set to be larger than the number 
of common drivers CD. 

Further, as shown in Fig. 32A, a signal from a video control circuit 
TCON is, first of all, supplied to the gate driver GD arranged close to the video 
control circuit TCON and, thereafter, is supplied to the common driver CD 
arranged close to the gate driver GD. 

In this case, the supply of the signal to the common driver CD is 
performed using a wiring layer on a transparent substrate SUB1 which runs on 
a mounting region of the gate driver GD. 

Further, the supply of the signal from the gate driver GD to another gate 
driver GD which is arranged next to the former gate driver GD is performed by 
a wiring layer on the transparent substrate SUB1 which runs on a mounting 
region of the common driver CD which is arranged between the gate drivers 
GD. 

By repeating the above arrangement hereinafter, it is possible to realize 
the-data transfer without requiring the crossing of respective wiring layers. 
Further, since it is possible to prevent the wiring layer for data transfer from 
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extending beyond both sides of the respective drivers which are arranged in 
parallel, an area which the wiring layers occupy in the so-called picture frame 
of the liquid crystal display panel can be decreased. 

Here, Fig. 32B specifically shows the connection relationship between 
the wiring layers of the gate drivers GD and the common drivers CD in Fig. 
32A. In the drawing, symbol OTG indicates a group of output terminals, 
symbol ITG indicates a group of input terminals, symbol SI indicates a signal 
input, and SO indicates a signal output. 

Fig. 32C i ndicates j s_a plan view showing another embodiment-aft4 
corresponds to Fig. 32B . -The constitution which makes this embodiment 
different from the embodiment shown in Fig. 32B lies in the fact that wiring 
layers which, for example, run in the regions of the common driver CD, are 
arranged at both sides of the common driver CD T and connect respective gate 
drivers GD aro formod in the inside of a chip of the common driver CD. That 
is, the wiring layers (indicated by a dotted line in the drawing) which are formed 
in the inside of the common driver CD are provided with the signal input 
terminal SI and the signal output terminal SO at both ends thereof. The gate 
drivers GD also adopt the-substantially equa lthe same constitution as the 
common drivers CD. 

In this case, as shown in Fig. 32B, a mode selection terminal MST may 
be formed in each semiconductor chip and the operation of the chip may be 
changed over due to the connection/non-connection with short-circuiting wiring 
SCL formed on a surface of the transparent substrate SUB1 . 
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Fig. 32D and Fig. 32E show that the drivers are-may be used as the 
gate drivers GD or as the common drivers CD based on the connection/non- 
connection judgment of the short-circuiting wiring SCL. 

Due to such a constitution, the gate driver GD and the common driver 
CD can have the same constitution and hence, these drivers can be used 
either as the gate driver GD or the common driver CD. Accordingly, it is 
possible to realize the-areduction of kinds of parts and the-easy assembling. 

Here, Fig. 32F shows a case in which, for setting the number of 
common drivers CD to be smaller than the number of the gate drivers GD, 
counter voltage signal lines CL in a_number substantially equal to the number 
of gate signal lines GL, that is, for example, every two counter voltage signal 
lines CL are connected from above, and counter voltage signals are 
sequentially scanned and supplied to these respective counter voltage signal 
lines CL which are connected to each other. 
Embodiment 25. 

Fig. 33A is a plan view showing a case in which, in the same manner as 
the embodiment 24, when gate drivers GD and common drivers CD are 
alternately arranged on one side of a transparent substrate SUB1, at least a 
pair of gate driver GD and a common driver CD which are arranged close to 
each other are incorporated into one semiconductor chip. 

That is, when a gate signal line GL and a counter voltage signal line CL 
are arranged in the semiconductor chip CH at a right side of the drawing, gate 
output terminals GTO are arranged along the right side of the semiconductor 
chip CH in the drawing, while common output terminals CTO are arranged 
along the left side of the semiconductor chip CH in the drawing. 
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Further, each one of respective common output terminals CTO is 
arranged between the gate output terminals GTO which are arranged close to 
each other. Due to such a constitution, without being obstructed by the gate 
output terminals GTO, it is possible to form the counter voltage signal lines CL 
by extending the counter voltage signal lines CL to the common output 
terminals CTO. 

Further, on respective other sides except for the side on which the gate 
output terminals GTO and the common output terminals CTO are formed in 
parallel, a power source terminal W is formed in the vicinity of the other side, 
wherein a signal input terminal SI is formed on one side and a signal output 
terminal SO is.formed on another side. 

In the semiconductor chip CH having such a constitution, as shown in 
Fig. 33B, between a group of gate output terminals GTO and a group of 
common output terminals CTO, a ground line GNDL which runs in parallel with 
these groups of terminals is formed. Further, substantially using the ground 
line GNDL as a boundary, a common electrode drive circuit Cm is formed on a 
C circuit side CCS at the left side of the drawing and a scanning signal drive 
circuit V is formed on a G circuit side GCS at the right side of the drawing. 

Further, the semiconductor chip CH having such a constitution is, as 
shown in Fig. 33C, divided into three zones in the direction perpendicular to 
the direction of the group of gate output terminals GTO and the group of 
common output terminals CTO, wherein circuits are respectively incorporated 
into the center region LR, the left-side region CSR and the right-side region 
GSR thus forming a logic region, a common switch region and a gate switch 
region respectively. 
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Here, it is not always necessary for the semiconductor chip CH to 
include all of the above-mentioned constitutions and it is sufficient that the 
semiconductor chip CH is provided with at least one of following constitutions. 

First of all, the gate output terminals GTO and the common output 
terminals CTO are respectively formed on opposing sides. Due to such a 
constitution, the common electrode drive circuit Cm and the scanning signal 
line drive circuit V can be separately formed in the inside of the chip and 
hence, tbe-interference between these circuits can be prevented. 

Next, the power source terminal W is formed at the common output 
terminal CTO side. Due to such a constitution, the output voltages of the 
scanning signal G and the counter voltage signal C are different from each 
other and the ON-time voltage of the counter voltage signal C is lower than the 
ON-time voltage of the scanning signal G and hence, the counter voltage 
signal C receives a smaller amount of influence of power source noises. 

Next, the common output terminals CTO are arranged at the side away 
from a liquid crystal display part AR. This is because, by arranging the 
common potential at the outside of the liquid crystal display part AR, it is 
possible to have a shielding effect against external noises. 

Next, in the inside of the semiconductor chip CH, the ground line GNDL 
extends between the common electrode drive circuit Cm and the scanning 
signal drive circuit V. Due to such a constitution, the mutual interference 
between the respective circuits can be prevented. 

Further, in the inside of the semiconductor chip CH, the logic circuit is 
arranged at the center thereof, the gate switch circuit is arranged at one side 
thereof, and the common switch circuit is arranged at another side thereof. 
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Due to such a constitution, the switching parts which use the e qua l same drive 
voltage are collectively arranged at the common logic part of the scanning 
signal drive circuit V and the common electrode drive circuit Cm, and the 
switching parts which use different drive voltages are respectively separated 
into the scanning signal drive circuit V and the common electrode drive circuit 
Cm. Accordingly, it is possible to realize tbe-aLdownsizing of the circuit, the-a 
reduction of power consumption and tbe-prevention of the interference. Here, 
the maximum voltage may be set to satisfy the relationship: gate switch region 
> common switch region > logic region. 

Fig. 33D is a plan view showing another embodiment and corresponds 
to F i g. 33A . The constitution which makes this embodiment different from the 
constitution shown in Fig. 33A lies in the fact that the common connection of a 
plurality of counter voltage signal lines CL is constituted by increasing a 
terminal area of each common output terminal COT of the semiconductor chip 
CH and by facing down the common output terminals COT. Due to such a 
constitution, a circuit size of the common electrode drive circuit Cm in the 
inside of the semiconductor chip CH can be reduced. 

Further, Fig. 33E is a plan view showing another embodiment-af^ 
corresponds to Fig. 33A . The constitution which makes this embodiment 
different from the constitution shown in Fig. 33A lies in the act that one line 
pulled out from each common output terminal COT of a semiconductor chip is 
branched and a plurality of counter voltage signal lines CL are connected to 
the branched lines. 

Due to such a constitution, it is possible to increase a-the_connection 
area of each common output terminal COT and hence, the connection 
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resistance can be reduced. Further, compared to a case in which sizes of 
respective common output terminals are continuously formed, the size of the 
common output terminals can be made miniaturized. Accordingly, it is possible 
to obtain an advantageous effect injhat the manufacture of the connection 
portions of the semiconductor chip CH is facilitated. 

Further, Fig. 33F is a plan view showing another embodiment-aed 
corresponds to Fig. 33A . The constitution which makes this embodiment 
different from the constitution shown in Fig. 33A lies in the fact that respective 
common output terminals COT of a semiconductor chip CH are respectively 
connected to counter voltage signal lines CL and a plurality of neighboring 
common output terminals COT are connected to each other in the inside of the 
chip. 

Due to such a constitution, the size of a common electrode drive circuit 
Cm can be reduced. Further, the common output terminals COT can be 
constituted at a -the pitch substantially equal to a pitch of gate output terminals 
GOT and hence, it is possible to prevent the non-uniformity of height among 
terminals which may occur at the time of connecting terminals of the 
semiconductor chip CH and terminals on a transparent substrate SUB1 
through an anisotropic conductive film, for example. Accordingly, the 
connection stability is enhanced whereby it is possible to realize the-a 
reduction of the connection resistance and the-enhancement of the/eliability. 
Further, a nonstop rate ( a the rate that- at which the terminals are connected by 
a single time without performing a regeneration operation which becomes 
necessary when the-a_connection failure occurs) can be enhanced thus 
realizing the-a_reduction of the cost. 
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Embodiment 26. 

In the liquid crystal display device according to the present invention, as 
has been explained in conjunction with the above-mentioned respective 
embodiments, both of the gate signal lines GL and the counter voltage signal 
lines CL are made to assume the floating state ifi-most of the time. This 
implies that the semiconductor chips CH corresponding to such gate signal 
lines GL and counter voltage signal lines CL are in an idling state during the 
period and hence, the utilization efficiency of the semiconductor chips per unit 
time is low. 

Accordingly, in this embodiment, both ef-a scanning signal G and a 
counter voltage signal C are outputted from one output terminal of the 
semiconductor chip CH with a time difference so as to change the output 
destinations of the signals A thus reducing the number of semiconductor chips. 

Due to such a constitution, by outputting the scanning signal G and the 
counter voltage signal C from one terminal of the semiconductor chip CH, for 
example, the number of semiconductor chips can be reduced. Further, by 
constituting a common electrode drive circuit Cm and a scanning signal drive 
circuit V such that these circuits can be used in common, compared to a case 
that a dedicated common electrode drive circuit Cm and a dedicated scanning 
signal drive circuit V are separately provided, the area that the semiconductor 
chips occupy can be reduced whereby the further reduction of cost can be 
realized. 

When both of the scanning signal G and the counter voltage signal C 
are outputted and supplied to the gate signal line GL and the counter voltage 
signal line CL from the same output terminal of the semiconductor chip CH 
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with the-ajime difference resp e ct i ve l y , at the time of writing signals into 
respective pixels, it becomes necessary to simultaneously supply the signals to 
the gate signal lines GL and the counter voltage signal lines CL X respectively. 

Since it is impossible to simultaneously output the-different values to the 
same output terminal, it is necessary to supply the scanning signal G and the 
counter voltage signal C to the original gate signal lines GL and the counter 
voltage signal lines CL by adopting a design which makes terminals which 
differ as seen in a-plan view output the scanning signal G and the counter 
voltage signal C having different potentials and lines for respective signal 
intersect each other. 

Here, as shown in Fig. 34A, when the gate signal G-ON is firstly first 
outputted from the same output terminal, the counter voltage signal C-ON is 
supplied from the output by two or more lines away from the first output. This 
is because it is necessary to supply the signal G-OFF next to the scanning 
signal G-ON and the supply of the counter voltage signal C-ON comes 
thereafter. 

In this case, as shown in Fig. 34B, three lines or more may be provided 
until the counter voltage signal C-ON is supplied after outputting of the gate 
signal G-ON thus providing a period in a floating state between the gate signal 
G-OFF and the counter voltage signal C-ON. In this case, the time necessary 
for performing the changeover from the gate signal G to the counter voltage 
signal C can be sufficiently ensured. 

Further, as shown in Fig. 34C, the counter voltage signal C-ON is first l y 
first supplied and, thereafter, the gate signal G-ON and the gate signal G-OFF 
may be sequentially outputted. In this case, it is sufficient to ensure one line or 
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more as a period from the supply of the counter voltage signal C to the supply 
of the gate signal G. In this case, the counter voltage signal C-ON is onco first 
lifted to the potential state from the floating state and, thereafter, the gate 
signal G-ON is supplied and hence, the-a_gate signal G-ON is precharged in 
appearance. Accordingly, the rise of the gate signal G-ON becomes steep and 
hence, the further enhancement of the writing characteristics is achieved. 
Further, since the number of wiring cross i ng crossings is reduced, the-an 
enhancement of a -the yield rate can be realized. Here, the floating state may 
be set by supplying the floating potential from the outside via the-a_high 
resistance. 

F i g. 35 is an e xp l anatory viow wh i ch ochomatica l ly oho wo Figs. 35A to 
35D are d irected to one embodiment of a circuit which has the common 
electrode drive circuit Cm and the scanning signal drive circuit V in common 
and is configured to output the signal shown in Fig. 34A. 

First of all, as shown in Fig. 35A, signal supply terminals are provided at 
the right side in the drawing and the G-ON signal, the G-OFF signal, the COM 
(counter voltage) signal, the G-ON signal, the G-OFF signal, the COM signal, 
the G-ON signal, the G-OFF signal, the COM signal,..., the COM signal are 
sequentially inputted to these signal supply terminals from above as seen in 
the drawing. These-The_respective signals are always supplied. Further, with 
respect to ethe ^another t erminal to which the G-ON signal is supplied, for 
example, the-a_similar signal is supplied to ethe^ another t erminal to which the 
same G-ON signal is supplied. The same goes for other signals such as the 
G-OFF signal. 
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Further, the respective terminals to which the G-ON signal, the G-OFF 
signal, the COM signal are sequentially supplied and which are arranged close 
to each other are connected to respective terminals X by way of, for example, 
scanning switches which ro i octo reject t he reception of all of the above- 
mentioned signals or r e c e iv e s receive any one of the respective signals. For 
example, with respect to a-the case shown in Fig. 35A, i n tho drawing, the 
terminal X(n-2) is connected to the terminal to which the COM signal is 
supplied through the scanning switch SSa, the terminal X(n-1) is connected to 
the terminal to which the G-OFF signal is supplied through the scanning switch 
SSa, and the terminal X(n) is connected to the terminal to which the G-ON 
signal is supplied through the scanning switch SSa. Further, none of the G-ON 
signal, the G-OFF signal and the COM signal is supplied to other terminals X 
except for these terminals. 

Further, the above-mentioned respective terminals X are configured 
such that out of the gate signal lines GL and the counter voltage signal lines 
CL, some of them receive no signals from the terminals X or receive only one 
specified signal lines by way of the scanning switch SSb, for example. For 
example, in the case shown in Fig. 35A, i n tho draw i ng, the COM signal from 
the terminal X(n-2) is supplied to the counter voltage signal line CL(n) by way 
of the scanning switch SSb, the G-OFF signal from the terminal X(n-1) is 
supplied to the gate signal line GL(n-1) by way of the scanning switch SSb, 
and the G-ON signal from the terminal X(n) is supplied to the gate signal line 
GL(n) by way of the scanning switch SSb. 

From the above, to the nth gate signal line GL(n) and the nth counter 
voltage signal line CL(n), the G-ON signal and the COM signal are respectively 
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supplied, while to the (n-1)th gate signal line GL(n-1) which is one preceding 
line, the G-OFF signal is supplied. 

In the next stage, as shown in Fig. 35B, in a state that -in which the 
respective connection relationships of the input side and output side of the 
scanning switches SSa, SSb with the terminals X are maintained, the scanning 
switches SSa, SSb are shifted to the next lines as it-is. In the drawing, the 
terminal X(n-1) is connected to the terminal to which the COM signal is 
supplied by way of the scanning switch SSa and the terminal X(n) is connected 
to the terminal to which the G-OFF signal is supplied by way of the scanning 
switch SSa. Further, the terminal X(n+1) is connected to the terminal to which 
the G-ON signal is supplied by way of the scanning switch SSa. Here, to other 
terminals X except for the above-mentioned terminals, none of the G-ON 
signal, the G-OFF signal and the COM signal is supplied. 

Further, with respect to a case shown in Fig. 35B, in the drawing, the 
COM signal from the terminal X(n-1) is supplied to the counter voltage signal 
line CL(n+1) by way of the scanning switch SSb, the G-OFF signal from the 
terminal X(n) is supplied to the gate signal line GL(n) by way of the scanning 
switch SSb, and the G-ON signal from the terminal X(n+1) is supplied to the 
gate signal line GL(n+1) by way of the scanning switch SSb. 

From the above, to the nth gate signal line GL(n), the G-OFF signal is 
supplied and the counter voltage signal line CL(n) assumes a floating state. On 
the other hand, to the (n+1)th gate signal line GL(n+1) and the (n+1)th counter 
voltage signal line CL(n+1) which come next, the G-ON signal and the COM 
signal are respectively supplied. 
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Also in the next stage, as shown in Fig. 35C, in a state tha ^in which the 
respective connection relationships of the input sides and output sides of the 
scanning switches SSa, SSb with the terminals X are maintained, the scanning 
switches SSa, SSb are shifted to the next lines as &-is. In the drawing, the 
terminal X(n) is connected to the terminal to which the COM signal is supplied 
by way of the scanning switch SSa and the terminal X(n+1) is connected to the 
terminal to which the G-OFF signal is supplied by way of the scanning switch 
SSa. Further, the terminal X(n+2) is connected to the terminal to which the G- 
ON signal is supplied by way of the scanning switch SSa. Here, to other 
terminals X except for the above-mentioned terminals, none of the G-ON 
signal, the G-OFF signal and the COM signal is supplied. 

Further, with respect to a case shown in Fig. 35C, in the drawing, the 
COM signal from the terminal X(n) is supplied to the counter voltage signal line 
CL(n+2) by way of the scanning switch SSb, the G-OFF signal from the 
terminal X(n+1) is supplied to the gate signal line GL(n+1) by way of the 
scanning switch SSb, and the G-ON signal from the terminal X(n+2) is supplied 
to the gate signal line GL(n+2) by way of the scanning switch SSb. 

From the above, to the (n+1)th gate signal line GL(n+1), the G-OFF 
signal is supplied and the counter voltage signal line CL(n+1) assumes a 
floating state. On the other hand, to the (n+2)th gate signal line GL(n+2) and 
the (n+2)th counter voltage signal line CL(n+2) which come next, the G-ON 
signal and the COM signal are respectively supplied. 

Also in the next stage, as shown in Fig. 35D, in a state tfra ^in which the 
respective connection relationships of the input side and output sides of the 
scanning switches SSa, SSb with the terminals X are maintained, the scanning 
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switches SSa, SSb are shifted to the next lines as it-is. In the drawing, the 
terminal X(n+1) is connected to the terminal to which the COM signal is 
supplied by way of the scanning switch SSa, the terminal X(n+2) is connected 
to the terminal to which the G-OFF signal is supplied by way of the scanning 
switch SSa, and the terminal X(n+3) is connected to the terminal to which the 
G-ON signal is supplied by way of the scanning switch SSa. Here, to other 
terminals X except for the above-mentioned terminals, none of the G-ON 
signal, the G-OFF signal and the COM signal is supplied. 

Further, with respect to a case shown in Fig. 35D, in the drawing, the 
COM signal from the terminal X(n+1) is supplied to the counter voltage signal 
line CL(n+3) by way of the scanning switch SSb, the G-OFF signal from the 
terminal X(n+2) is supplied to the gate signal line GL(n+2) by way of the 
scanning switch SSb, and the G-ON signal from the terminal X(n+3) is supplied 
to the gate signal line GL(n+3) by way of the scanning switch SSb. 

From the above, to the (n+2)th gate signal line GL(n+2), the G-OFF 
signal is supplied and the counter voltage signal line CL(n+2) assumes a 
floating state. On the other hand, to the (n+3)th gate signal line GL(n+3) and 
the (n+3)th counter voltage signal line CL(n+3) which come next, the G-ON 
signal and the COM signal are respectively supplied. 

Then, the above-mentioned operation is repeated, wherein the scanning 
switches SSa, SSb are shifted while maintaining the above-mentioned 
relationship even when the operation advances from the lowermost line to the 
uppermost line. 

Fig. 36 io an exp l anatory viow wh i ch schemat i ca ll y ohow Figs. 36A to 
36D are directed to another embodiment of a circuit which has the common 
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electrode drive circuit Cm and the scanning signal drive circuit V in common as 
described above and is configured to output the signal shown in Fig. 34C. 

Fig. 36 corroopondo to F i g. 35 and tho I he_constitution which makes 
this embodiment different from the constitution shown in F i g. 35 Figs. 35A to 
35D only lies in the fact that the connection relationship between the input side 
and the output side of the scanning switches SSa, SSb with respect to the 
terminals X is different. 

As shown in Fig. 36A, in the drawing, the terminal X(n-2) is connected 
to the terminal to which the G-OFF signal is supplied through the scanning 
switch SSa, the terminal X(n-1) is connected to the terminal to which the G-ON 
signal is supplied through the scanning switch SSa, and the terminal X(n) is 
connected to the terminal to which the COM signal is supplied through the 
scanning switch SSa. Further, none of the G-ON signal, the G-OFF signal and 
the COM signal is supplied to other terminals X except for these terminals. 

Further, in the case shown in Fig. 36A, in tho draw i ng, t he G-OFF signal 
from the terminal X(n-2) is supplied to the gate signal line GL(n-2) by way of 
the scanning switch SSb, the G-ON signal from the terminal X(n-1) is supplied 
to the gate signal line GL(n-1) by way of the scanning switch SSb, and the 
COM signal from the terminal X(n) is supplied to the counter voltage signal line 
C(n-1) by way of the scanning switch SSb. 

In this stage, the nth gate signal line GL(n) and the counter voltage 
signal line CL(n) are each made to assume a floating state roopoctivo l y , the G- 
ON signal is supplied to the (n-1)th gate signal line GL(n-1) which is the one- 
line preceding line, and the COM signal is supplied to the counter voltage 
signal line CL(n-1). 
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In the next stage, as shown in Fig. 36B, in a state tfrat -in which the 
respective connection relationships of the input side and output side of the 
scanning switches SSa, SSb with the terminals X are maintained, the scanning 
switches SSa, SSb are shifted to the next lines as it-is. In the drawing, the 
terminal X(n-1) is connected to the terminal to which the G-OFF signal is 
supplied by way of the scanning switch SSa, the terminal X(n) is connected to 
the terminal to which the G-ON signal is supplied by way of the scanning 
switch SSa, and the terminal X(n+1) is connected to the terminal to which the 
COM signal is supplied by way of the scanning switch SSa. Here, to other 
terminals X except for the above-mentioned terminals, none of the G-ON 
signal, the G-OFF signal and the COM signal is supplied. 

Further, with respect to a -the case shown in Fig. 36B, i n tho draw i ng, 
the G-OFF signal from the terminal X(n-1) is supplied to the gate signal line 
GL(n-1) by way of the scanning switch SSb, the G-ON signal from the terminal 
X(n) is supplied to the gate signal line GL(n) by way of the scanning switch 
SSb, and the COM signal from the terminal X(n+1) is supplied to the counter 
voltage signal line CL(n) by way of the scanning switch SSb. 

From the above, to the nth gate signal line GL(n), the G-ON signal is 
supplied, while to the counter voltage signal line CL(n), the COM signal is 
supplied. 

Also in the next stage, as shown in Fig. 36C, in a state tha ^in which t he 
respective connection relationships of the input side and output s i d e s side of 
the scanning switches SSa, SSb with the terminals X are maintained, the 
scanning switches SSa, SSb are shifted to the next lines as it-is. In the 
drawing, the terminal X(n) is connected to the terminal to which the G-OFF 
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signal is supplied by way of the scanning switch SSa, the terminal X(n+1) is 
connected to the terminal to which the G-ON signal is supplied by way of the 
scanning switch SSa, and the terminal X(n+2) is connected to the terminal to 
which the COM signal is supplied by way of the scanning switch SSa. Here, to 
other terminals X except for the above-mentioned terminals, none of the G-ON 
signal, the G-OFF signal and the COM signal is supplied. 

Further, with respect to a -the case shown in Fig. 36C, i n tho draw i ng, 
the G-OFF signal from the terminal X(n) is supplied to the gate signal line G(n) 
by way of the scanning switch SSb, the G-ON signal from the terminal X(n+1) 
is supplied to the gate signal line GL(n+1) by way of the scanning switch SSb, 
and the COM signal from the terminal X(n+2) is supplied to the counter voltage 
signal line CL(n+1) by way of the scanning switch SSb. 

From the above, the (n+2)th gate signal line GL(n+2) and the counter 
voltage signal line CL(n+2) which come next assume a floating state. 

Also in the next stage, as shown in Fig. 36D, in a state that- in which t he 
respective connection relationships of the input side and output o i doo side of 
the scanning switches SSa, SSb with the terminals X are maintained, the 
scanning switches SSa, SSb are shifted to the next lines as rt-is. In the 
drawing, the terminal X(n+1) is connected to the terminal to which the G-OFF 
signal is supplied by way of the scanning switch SSa, the terminal X(n+2) is 
connected to the terminal to which the G-ON signal is supplied by way of the 
scanning switch SSa, and the terminal X(n+3) is connected to the terminal to 
which the COM signal is supplied by way of the scanning switch SSa. Here, to 
other terminals X except for the above-mentioned terminals, none of the G-ON 
signal, the G-OFF signal and the COM signal is supplied. 
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Further, with respect to a -the case shown in Fig. 36D, i n tho draw i ng, 
the G-OFF signal from the terminal X(n+1) is supplied to the gate signal line 
GL(n+1) by way of the scanning switch SSb, the G-ON signal from the terminal 
X(n+2) is supplied to the gate signal line GL(n+2) by way of the scanning 
switch SSb, and the COM signal from the terminal X(n+3) is supplied to the 
counter voltage signal line CL(n+2) by way of the scanning switch SSb. 

From the above, the (n+3)th gate signal line GL(n+3) which comes next 
assumes a floating state and the G-ON signal and the COM signal are 
respectively supplied to the counter voltage signal line CL(n+3). 

Then, the above-mentioned operation is repeated, wherein the scanning 
switches SSa, SSb are shifted while maintaining the above-mentioned 
relationships even when the operation advances from the lowermost line to the 
uppermost line. 

Here, in Fig. 35 and F i g. 36 Figs. 35A to 35D and Figs. 36A to 36D . the 
timing that -at which t he G-ON signal, the G-OFF signal and the COM (counter 
voltage) signal are respectively supplied to the respective gate signal lines GL 
and the respective counter voltage signal lines CL from the terminals is 
indicated by the operation of the scanning switches SSa, SSb to facilitate the 
an_understanding of the signal supply timing. However, it is needless to say 
that any constitution is applicable including the-a_constitution which uo o d uses 
a transistor circuit or the like, for example. 
Embodiment 27. 

Fig. 37 i o an explanatory v i ew show i ng another ombodimont of tho l i qu i d 
crysta l d i sp l ay dev i c e accord i ng to tho pr e s e nt i nv e ntion and i s a l so Fig. 37A is 
a flow chart showing control signals supplied to a gate driver GD, a drain driver 
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DL and a common driver of the liquid crystal display device according to 
another embodiment of the present invention . 

For example, as explained in conjunction with the embodiment 
(embodiment 21) shown in-Fkb-2S Figs. 28A to 28C . when a region having 
bright luminance and a region having dark luminance are present in a liquid 
crystal display part AR, signals which differ corresponding to respective 
regions are outputted to the respective drain signal lines DL. That is, voltages 
of video signals D differ corresponding to respective regions and hence, loads 
applied to the drain signal lines DL differ corresponding to the regions. Here, 
the difference in load means the-a_difference in a-the required electric current. 

In the related art, a maximum load is estimated in advance and a circuit 
is driven with an equal bias electric current univoca ll y . However, in this case, 
the electric current which exceeds a necessary amount is also supplied to a 
region which can be driven with a low electric current and hence, an electric 
current is wastefully consumed,, thus increasing the power consumption. 

In view of the above, according to this embodiment, a bias current is 
controlled in response to the apparent load capacities for respective regions of 
the liquid crystal display part AR so as to realize the-a_reduction of the power 
consumption. 

In this case, although the constitution explained in this embodiment may 
be used in a single form, as explained in conjunction with the above-mentioned 
embodiments, the constitution exhibits a particularly remarkable advantageous 
effect when the constitution is used in combination with the technique to make 
the gate signal lines GL and the counter voltage signal lines CL assume a 
floating state simultaneously. 
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This is because4bat, while the load of video signals D is in a heavy 
state in the related art, by making the gate signal lines GL and the counter 
voltage signal lines CL assume a floating state respectively during most of the 
OFF period of these signals, the load of the video signals can be drastically 
reduced to one several hundredth ideally. Accordingly, it is possible to control 
the bias current for every region with high accuracy^ thus realizing toe-afurther 
reduction of the power consumption of the video signal drive circuit He. 

In Fig. 37A, first of all, a video signal Vsig is inputted to a video control 
circuit TCON from the outside. As shown in Fig. 37B, the video control circuit 
TCON is configured to supply signals to the gate driver GD, the drain driver DD 
and the common driver CD of a liquid crystal display panel PNL respectively. 
Here, in this embodiment, as shown in the drawing, a bias amount instruction 
signal BSS is configured to be inputted to the drain driver DD. 

The video control circuit TCON to which the video signal Vsig is 
inputted, first of all, measures the data of the video signal Vsig in step 1. Then, 
in step 2, a necessary bias current is calculated based on the measured data. 

Here, the calculation of the necessary bias current may set the 
necessary bias current based on a value of the video signal D. For example, it 
is possible to adopt a current which is proportional to a voltage value 
determined by the video signal D as a value of the bias current. 

In transmitting the signal from the video control circuit TCON to the gate 
driver GD, in step 3, a next gate signal line GL is selected in response to a 
synchronizing signal contained in the video signal Vsig. 
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Then, in transmitting the signal from the video control circuit TCON to 
the drain driver DD, in step 4, first of all, the video signals D for respective 
lines transferred from the video control circuit TCON are stored. 

Next, in step 5, the bias current for output amplifiers corresponding to 
respective video signal lines DL is set and the respective video signals D are 
outputted in response to the synchronizing signal. 

Further, in step 6, in transmitting the signal from the video control circuit 
TCON to the gate driver GD, a next counter voltage signal line CL is selected 
in response to a synchronizing signal contained in the video signal Vsig. 

As another embodiment, when the embodiment is applied to the 
constitution which makes the counter voltage signal line CL assume a floating 
state, it is needless to say that, as explained in conjunction with the above- 
mentioned embodiments, a chango the amount of change of the counter 
voltage signal in the counter voltage signal lines corresponding to the sum of 
respective drain signal lines DL is calculated and a value of the above- 
mentioned bias amount instruction signal BSS may be determined by taking 
the influence of the change quantity of the counter voltage signals into 
consideration. 

Further, it is needless to say that the constitution of this embodiment 
may be used in combination with the constitution shown in the embodiment 21 
which controls the potentials of the counter voltage signals in the respective 
counter voltage signal lines CL in response to the data of the drain signal line 
DL 

Here, in this embodiment, it is needless to say that the above- 
mentioned bias amount instruction signal from the video control circuit TCON 
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to the drain driver DD may be configured to be inputted to a bias amount input 
terminal BIT which is additionally provided to the drain driver DD as shown in 
Fig. 37C, or a transfer period for bias amount data BQD may be contained in 
data which is transmitted to the drain driver DD from the video control circuit 
TCON as shown in Fig. 37D. 

In Fig. 37C, symbol DIT indicates a video data input terminal and 
symbol SIT indicates a synchronizing signal input terminal, while in Fig. 37D, 
symbols RDA, GDA and BDA respectively indicate red-color data, green-color 
data and blue-color data. 
Embodiment 28. 

Fig. 38A is a circuit diagram showing another embodiment of the 
periphery at a gate signal line GL side of a scanning signal drive circuit V and 
Fig. 38B is a circuit diagram showing another embodiment of the periphery at a 
counter voltage signal line CL side of a common electrode drive circuit Cm. 
Fig. 38A and Fig. 38B respectively correspond to Fig. 3A and Fig. 4. 

As explained in conjunction with the embodiment shown in Fig. 3A and 
Fig. 4, in the structure which makes the-most of the portions of the gate signal 
lines GL and the counter voltage signal lines CL assume a floating state, when 
the switches SW1, SW5 are not turned on, the signal lines become 
independent from each other and hence, the structure is fragile against the 
static electricity from the outside. Accordingly, the disconnection or the 
fluctuation of a threshold value is liable to easily occur due to the static 
electricity during the manufacturing process. Accordingly, to realize th e e asy 
manufacture of the liquid crystal display device, it is necessary to take 
countermeasures to cope with the-static electricity. 
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According to the embodiment shown in-Rgr-3S Figs. 38A and 38B . in a 
liquid crystal display device having the structure in which signal lines in the 
inside of a liquid crystal display part AR assume a floating state, by connecting 
respective signal lines to a common line using diodes, when the static 
electricity infiltrates, the-a_rapid dispersion of the static electricity is realized 
thus providing the strong s tructure countermeasure against the static 
electricity. 

That is, in Fig. 38A, to take a gate signal line GLn as an example among 
respective gate signal lines GL, a connecting portion of a switch SW1(n) of the 
gate signal line GLn and a signal line VgOFF are connected by a double-way 
diode BSD. Further, in Fig. 38B, to take a counter voltage signal line CLn as 
an example among respective counter voltage signal lines CL, a connecting 
portion of a switch SW5(n) of the counter voltage signal line CLn and a signal 
line Vc are connected by a double-way diode BSD. 

Due to such a constitution, as shown in Fig. 38A, when a high voltage is 
applied to the gate signal line GL, it is possible to rapidly release the high 
voltage from the gate signal line GL to the signal line VgOFF. Further, by 
adopting the double-way diode BSD as an element which connects the gate 
signal line GL and the signal line VgOFF, it is possible to cope with the-static 
electricity irrespective of the polarity of the static electricity. However, it is 
needless to say that in place of the double-way diode BSD, diodes having 
polarities opposite to each other or a one-way diode may be used. 

In this embodiment, as the signal line for releasing the high voltage, the 
signal line VgOFF is used to enhance the stability of the operation. However, it 
is needless to say that a data bus line dedicated to the static electricity is 
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provided and wiring layers formed of a signal line VgON and the dedicated bus 
line may be used. 

Further, as shown in Fig. 38B, also when a high voltage is applied to the 
counter voltage signal line CL, it is possible to rapidly release the high voltage 
from the counter voltage signal line CL to the signal line Vc. Also in this case, 
it is needless to say that a bus line dedicated to tbe-static electricity is provided 
and the bus line is used in place of the signal line Vc. 

Fig. 39A and Fig. 39B are views showing another embodiment when a 
floating voltage line FVL is used in place of the above-mentioned dedicated 
bus line and corr e spond to Fig. 38A and Fig. 38B . 

Due to such a constitution, while taking a countermeasure against the 
static electricity, it is also possible to simultaneously obtain an advantageous 
effect injhat the fluctuation of the potential of the gate signal line GL or the 
counter voltage signal line CL in a floating state can be suppressed and hence, 
the potential can be stabilized. 

In this case, to maintain the OFF state of the thin film transistor TFT, it is 
desirable to set the potential of the floating voltage line FVL at the gate signal 
line GL side to be smaller than the potential of the floating voltage line FVL at 
the counter voltage signal line CL side. 

Further, Fig. 40 is a circuit diagram showing another embodiment. 
Here, when a floating voltage line FVL, for example, is used as another bus 
line A as shown in Fig. 39A and Fig. 39B, it is needless to say that the floating 
voltage line FVL at the gate signal line GL side and the floating voltage line 
FVL at the counter voltage signal line CL side are connected to each other by 
a double-way diode BSD. 
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Further, Fig. 41 is also a circuit diagram showing another embodiment. 
In this embodiment, a floating voltage line FVL at a gate signal line GL side is 
connected to a GND line GNDL by way of a double-way diode BSD and, at the 
same time, a floating voltage line FVL at a counter voltage signal line CL side 
is also connected to the GND line GNDL by way of other double-way diode 
BSD. Due to such a constitution, tho const i tution a circuit which can more 
effectively cope with the-static electricity can be realized. 

Here, the double-way diode BSD is constituted of an-the equivalent 
circuit shown in Fig. 42A. That is, the double-way diode BSD is constituted by 
connecting a pair of respective diodes in parallel while changing their 
polarities. Although such a double-way diode BSD may be constituted by 
being incorporated into a semiconductor chip which constitutes a driver, the 
double-way diode may be formed on a surface of a transparent substrate 
SUB1 separately from the driver. 

In the latter case, the double-way diode may be configured as shown in 
Fig. 42B, for example. Fig. 42B is a plan view and is depicted by making the 
view geometrically correspond to the equivalent circuit shown in Fig. 42A. 

In Fig. 42A, one diode is formed at the upper side in the drawing and 
this diode uses one end of a semiconductor layer LTPS(1) at the left side in the 
drawing as a cathode and another end of the semiconductor layer LTPS(1) at 
the right side in the drawing as an anode. Here, between the cathode and the 
anode, a gate electrode is formed on the semiconductor layer LTPS(1) by way 
of an insulation film and the gate electrode is connected to the anode. Further, 
another diode is formed at the lower side in the drawing and this diode uses 
one end of a semiconductor layer LTPS(2) at the left side in the drawing as an 
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anode and another end of the semiconductor layer LTPS(2) at the right side in 
the drawing as a cathode. Here, between the anode and the cathode, a gate 
electrode is formed on the semiconductor layer LTPS(2) by way of an 
insulation film and the gate electrode is connected to the cathode. 

Fig. 42C is a cross-sectional view taken along a line c-c in Fig. 42B and 
Fig. 42D is a cross-sectional view taken along a line d-d in Fig. 42B. Here, as 
the insulation films which are interposed between the respective 
semiconductor layers LTPS(1), LTPS(2) and the respective gate electrodes 
which are formed over the respective semiconductor layers LTPS(1), LTPS(2), 
the above-mentioned first insulation film INS is used. 

Since the double-way diode BSD is formed in parallel to the thin film 
transistor TFT in the inside of the pixel of the liquid crystal display device, the 
double-way diode BSD has tbe-substantially the same constitution with the thin 
film transistor TFT with respect to the laminar structure. The difference merely 
lies in the fact that the gate electrode is connected to the anode or the cathode 
of the diode. 

The double-way diode BSD having such a constitution can use one 
potential of the wiring layer as the gate electrode potential at ft-is and hence, 
the double-way diode BSD can be turned on only when the high voltage is 
applied. Further, by reversing the wiring layer which is used as the gate 
electrode, the polarity can be reversed. 

Further, to reduce a-Jeafc -the leakage current during toe-normal 
operation, it is desirable to form the wiring layer by the gate electrode layer. In 
performing the-ion implantation for reducing the resistance of the 
semiconductor layer, ions are not implanted to a region below the wiring layer 
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and hence, the layer assumes the high resistance state whereby leaking of 
current from the vicinity of a through hole to a region where the ions are 
implanted can be reduced. Further, when the semiconductor layer is made of 
amorphous silicon, by preventing the extension of the distance of the gate 
electrode to the region below the through hole, the-a_high resistance region 
can be formed. 

Further, various modes are conceivable and it is sufficient when these 
modes have the structure which can release the high voltage when the high 
voltage is applied. 
Embodiment 29. 

As a pixel of the liquid crystal display device, there has been known a 
pixel which forms a pixel electrode and a counter electrode which generates an 
electric field between the pixel electrode and the counter electrode on a liquid- 
crystal-side surface of one substrate eu^of a pair of substrates which are 
arranged to face each other with liquid crystal disposed therebetween. 

The pixel is configured to control a^the optical transmissivity of the 
liquid crystal in response to the electric field which is generated between the 
pixel electrode and the counter electrode and has a component parallel to the 
substrate. 

Further, in a so-called multi-domain type liquid crystal display device 
which forms regions having different directions of electric field within a region 
of each pixel and wh]ch_compensates for coloring of an image depending on 
viewing angles, there has been known a liquid crystal display device which 
adopts a design for transmitting the behavior of the liquid crystal (rotation of 
liquid crystal molecules) in respective regions from one end side which has a 
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relatively strong electric field to another side. This is because that there may 
be a case tfral- in which only with the electric field generated between the pixel 
electrode and the counter electrode which are arranged in parallel, a- the force 
which rotates the liquid crystal molecules is weak. 

However, with respect to the pixel having such a constitution, since the 
behavior of the liquid crystal is transmitted from one end side having the 
relatively strong electric field to the other end, the response speed is slow and 
hence, it has been found that the-an enhancement of the response speed is 
demanded. 

Further, with respect to the pixel disclosed in USP 6,266,116, one 
electrode has another end portion which extends while having the same width 
at another the other end s i d e. With respect to the pixel disclosed in USP 
6,266,1 16, it has been pointed out that the direction of an electric field which is 
generated between another end portion and another electrode is relatively 
non-uniform and hence, a so-called domain region is generated in such a 
portion whereby it is necessary to perform light shielding thus narrowing a-the 
so-called numerical aperture of the pixel. 

Fo ll owing The following embodiments including this embodiment 
provide a liquid crystal display device having pixels which can enhance the 
response speed of the liquid crystal. 

Further, this embodiment provides a liquid crystal display device which 
can enhance a -the numerical aperture of the pixels. 

To brief l y expla i n tho A _summary of typical embodiments , thoy ar e j s as 
follows. 
Example (A) 
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The liquid crystal display device according to this embodiment includes, 
for example, a first region and a second region which are formed by dividing m 
a pixel region, wherein 

each region is formed by being surrounded by first and second 
electrodes, 

first and second electrodes rospoct i vo have an elongated first electrode 
portion and a short second electrode portion, 

the first electrode portion and the second electrode portion are 
connected to each other with a relationship such that the first electrode portion 
and the second electrode portion make an obtuse angle therebetween, 

the respective second electrode portions of the first electrode and the 
second electrode are arranged at sides which are remotest from each other in 
the inside of each region, and 

the obtuse angle is formed at sides different from each other in the first 
region and the second region. 
Example (B) 

The liquid crystal display device according to this embodiment is, for 
example, on the premise of the constitution of the meafis -Example (A). 
characterized in that the respective obtuse angles are positioned at sides 
different from each other with respect to the initial orientation direction. 
Example (C) 

The liquid crystal display device according to this embodiment includes, 
for example, a first region and a second region which are formed by dividing m 
a pixel region, wherein 

each region includes first and second$electrodes, 
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each region includes a main region in which the first electrode and the 
second electrode extend in parallel and an auxiliary region in which the first 
and second electrodes gradually approach te-each other, 

the auxiliary regions are arranged at both ends of the pixel region and 
are arranged to gradually approach in the inverse direction, and 

the first region and the second region are formed in a substantially line 
symmetry. 
Example (D) 

The liquid crystal display device according to this embodiment includes, 
for example, a pixel electrode and a counter electrode which generates an 
electric field therebetween in each pixel region and each pixel includes at least 
two sectional regions which are surrounded by the pixel electrode and the 
counter electrode, wherein 

the respective sectional regions have a diamond shape and the 
sectional regions are formed while having a back-to-back relationship and 
having a line symmetry with respect to the initial orientation direction of the 
liquid crystal, 

in each sectional region, a first side which has a back-to-back 
relationship with another sectional region and a second side which intersects 
the first side with an opening of an obtuse angle at one-direction-side end 
portion of the first side are formed by either one of the pixel electrode and the 
counter electrode by framing, and 

a third side which is arranged parallel to the first side and a fourth side 
which intersects the third side with an opening of an obtuse angle at an end 
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portion opposite to the one end direction side of the third side are framed by 
another one of the pixel electrode and the counter electrode. 
Example (E) 

The liquid crystal display device according to this embodiment is f for 
example, on the premise of the constitution of the moans Example (D). 
characterized in that respective lengths of the first side and the third side of 
each sectional region are set larger than a distance between the first side and 
the third side. 
Example (R 

The liquid crystal display device according to this embodiment is, for 
example, on the premise of the constitution of the m e ans Example D. 
characterized in that a video signal is supplied to the pixel electrode from a 
drain signal line through a thin film transistor and the drain signal line is formed 
by being substantially aligned with the initial orientation direction of the liquid 
crystal. 
Example (G) 

The liquid crystal display device according to this embodiment is, for 
example, on the premise of the constitution of the meaas -Example (D). 
characterized in that the electrodes which frame the first sides of the 
respective sectional regions are constituted as common electrodes in the 
respective sectional regions. 
Example (hh 

The liquid crystal display device according to this embodiment is, for 
example, on the premise of the constitution of the meaf ^Examole (D). 
characterized in that the respective sectional regions which are formed in the 
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back-to-back relationship and in the line symmetry are formed in a plural 
number along the initial orientation direction of liquid crystal and electrodes 
which frame the first side and the second side of each sectional region are 
integrally constituted and, further, electrodes which frame the third side and the 
fourth side of each sectional region are integrally constituted. 
Example (I) 

The liquid crystal display device according to this embodiment is, for 
example, on the premise of the constitution of the means Example (D). 
characterized in that a video signal is supplied to the pixel electrode from a 
drain signal line through a thin film transistor, the drain signal line is 
substantially aligned with the initial orientation direction of liquid crystal, and 
the second side of each sectional region is positioned at a video-signal-line 
supply side of the drain signal line. 
Examp le (J) 

The liquid crystal display device according to this embodiment is, for 
example, on the premise of the constitution of the means- Example (D). 
characterized in that a video signal is supplied to the pixel electrode from a 
drain signal line through a thin film transistor, the drain signal line is 
substantially aligned with the initial orientation direction of liquid crystal, and 
the fourth side of each sectional region is positioned at a video-signal-line 
supply side of the drain signal line. 
Example (K) 

The liquid crystal display device according to this embodiment is, for 
example, on the premise of the constitution of the meafis -Example (D). 
characterized in that the electrodes which frame the first side and the second 
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side of each sectional region are pixel electrodes and the electrodes which 
frames the third side and the fourth side of each sectional region are counter 
electrodes. 
Example (L) 

The liquid crystal display device according to this embodiment is, for 
example, on the premise of the constitution of the m e ans Example (K), 
characterized in that a video signal is supplied to the pixel electrode from a 
drain signal line through a thin film transistor, the drain signal line is 
substantially aligned with the initial orientation direction of liquid crystal, and 
the counter electrode is formed such that the counter electrode covers the 
drain signal line by way of an insulation film. 
Example (M) 

The liquid crystal display device according to this embodiment is, for 
example, on the premise of the constitution of the m e ans Example (L). 
characterized in that the counter electrode is constituted of a light transmitting 
conductive layer. 

Hereinafter, this embodiment Is -will be explained in detail in conjunction 
with thedrawings. 

Fig. 43A is a plan view showing another embodiment of the pixel of the 
liquid crystal display device according to the present invention and is also a 
view which schematically shows a pattern and an arrangement state of a pixel 
electrode PX and counter electrodes CT. 

In Fig. 43A, the pixel region is configured to have two-split regions in the 
x direction in the drawing, that is, a first pixel region PAE1 and a second pixel 
region PAE2. 
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Here, a gate signal line GL (not shown in the drawing) runs in the x 
direction in the drawing and a drain signal line DL (not shown in the drawing) 
runs in the y direction in the drawing. The first pixel region PAE1 and the 
second pixel region PAE2 are formed in a region surrounded by these signal 
lines. Here, the so-called initial orientation direction in the pixel is substantially 
aligned with the y direction in the drawing. 

Further, the first pixel region PAE1 and the second pixel region PAE2 
respectively have a diamond shape which is elongated in the y direction. 

The first pixel region PAE1 has a left side and lower side thereof defined 
by the counter electrode CT in the drawing and has a right side and an upper 
side thereof defined by the pixel electrode PX in the drawing. Further, the 
second pixel region PAE2 has a left side and an upper side thereof defined by 
the pixel electrode PX in the drawing and has a right side and a lower side 
thereof defined by the counter electrode CL in the drawing. 

In this embodiment, the pixel electrode PX in the first pixel region PAE1 
and the pixel electrode PX in the second pixel region PAE2 are formed in 
common at a portion which partitions the first pixel region PAE1 and the 
second pixel region PAE2. 

Then, as shown in the drawing, in the first pixel region PAE1 , assuming 
the right side thereof which also constitutes the side of the pixel electrode PX 
as a first side portion A and the upper side thereof which also constitutes the 
side of the pixel electrode PX as a second side portion B, an angle made by 
the first side portion A and the second side portion B is set to an obtuse angle 
(>90°). Further, assuming the left side thereof which also constitutes the side 
of the counter electrode CT as a third side portion C and the lower side thereof 
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which also constitutes the side of the counter electrode CT as a fourth side 
portion D, an angle made by the third side portion C and the fourth side portion 
D is set to an obtuse angle (>90°). That is, the first pixel region PAE1 forms a 
diamond-shaped pattern, wherein two sides which form an angle having one 
obtuse angle out of interior angles are formed by the sides of one electrode 
and two sides which form an angle having another obtuse angle are formed by 
the sides of another electrode. 

Further, the second pixel region PAE2 has the-a_substantially linear 
symmetrical relationship in a back-to-back relationship with the first pixel 
region PAE1 using a center axis of the pixel electrode PX which is used in 
common with the pixel electrode PX of the first pixel region PAE1 and hence, 
has the-substantially the same constitution as the first pixel region PAE1. 

The pixel having the pixel electrode PX and the counter electrode CT 
having such a pattern exhibits the-a_distribution of an electric field which is 
generated between the pixel electrode PX and the counter electrode CT as 
shown in Fig. 43B. In both of the first pixel region PAE1 and the second pixel 
region PAE2, at respective upper and lower portions thereof, that is, to 
illustrate with respect to the first pixel region PAE1, at other acute angle 
portions except for the obtuse angle portion of respective angles of the 
diamond shape, an electric field is strengthened and, at the same time, the 
direction of the electric field thereof is also set to facilitate the rotational motion 
of the liquid crystal molecules LQM due to twisting in one direction as shown in 
Fig. 43D. Here, in Fig. 43D, symbol EAD indicates the initial orientation 
direction, a liquid crystal molecule LQM disposed at the left side of the drawing 
is a liquid crystal molecule in the first pixel region PAE1 and a liquid crystal 
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molecule LQM disposed at the right side of the drawing is a liquid crystal 
molecule in the second pixel region PAE2. 

Accordingly, as shown in Fig. 43C, at the above-mentioned upper and 
lower portions of the first pixel region PAE1 and the second pixel region PAE2, 
that is, at the respective regions which are surrounded by a circle, the liquid 
crystal molecules LQM in the inside of the regions are driven in a high electric 
field and hence, the rotational motion due to twisting in one direction defined in 
the respective regions is directly succe o d succeeded by other regions (regions 
at the center of the pixels) except for respective regions whereby driving of 
normal liquid crystal molecules at a high speed can be achieved and the 
generation of smears can be suppressed. 

Further, thejengths of the first side portion A and the second side 
portion C in the first pixel region PAE1 and the second pixel region PAE2 are 
set relatively long compared to the distance between the sides and the first 
side portion A and the second side portion C are arranged in parallel and 
hence, it is possible to obtain an advantageous effect injhat the manufacture 
is facilitated and a-the yield rate is enhanced. 

Further, at the time of performing the orientation treatment, the 
extension direction of the electrodes corresponding to the first side portion A 
and the second side portion C is arranged substantially parallel to the initial 
orientation direction EAD and hence, the orientation treatment can be 
performed easily and surely and the initial orientation direction is stabilized 
whereby it is possible to obtain an advantageous effect injhat a-the_contrast 
ratio can be enhanced. 
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Further, with respect to the respective pixel regions PAE1, PAE2 having 
such a constitution, the normal behavior of the liquid crystal molecules is 
ensured at any portions in the inside of these regions and hence, for example, 
portions which become the so-called domain regions can be eliminated. 
Accordingly, in these regions, portions which are blocked from light by other 
members such as black matrixes BM, for example, or the like can be 
eliminated-ert-aW. 

In the explanation of this embodiment, the liquid crystal display device is 
configured such that the electrode which runs at the center of the pixel is used 
as the pixel electrode PX and the electrodes which are arranged at both sides 
of the pixel electrode PX are used as the counter electrodes CT. However, it is 
needless to say that the pixel electrode PX and the counter electrode CT afe 
may be respectively constituted as the counter electrode CT and the pixel 
electrode PX. 
Embodiment 30. 

Further, Fig. 44A is a plan view showing one embodiment of a pixel of 
the liquid crystal display device according to the present invention. Fig. 44B is 
a cross-sectional view taken along a line b-b in Fig. 44A and Fig. 44C is a 
cross-sectional view taken along a line c-c in Fig. 44A. 

In the drawing, first of all, a semiconductor layer PSI constituted of a 
polysilicon layer, for example, is formed on a liquid-crystal-side surface of the 
transparent substrate SUB1 . The semiconductor layer PSI is, for example, 
formed by polycrystallizing an amorphous Si film which is formed by a plasma 
CVD device using an excimer laser. 
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The semiconductor layer PSI is a semiconductor layer of a thin film 
transistor TFT and is formed in a roundabout pattern which traverses a gate 
signal line GL described later twice, for example. 

Then, on a surface of the transparent substrate SUB1 on which the 
semiconductor layer PSI is formed, a first insulation film INS which is made of 
Si0 2 or SiN, for example, is formed such that the first insulation film INS also 
covers the semiconductor layer PSI. 

The first insulation film INS functions as a gate insulation film of the thin 
film transistor TFT. 

Then, on an upper surface of the first insulation film INS, gate signal 
lines GL which extend in the x direction and are arranged in parallel in the y 
direction in the drawing are formed and these gate signal lines GL define 
rectangular pixel regions together with drain signal lines DL to be described 
later. 

The gate signal lines GL run such that the gate signal line GL traverses 
the semiconductor layer PSI twice and a portion which traverses the 
semiconductor layer PSI functions as a gate electrode of the thin film transistor 
TFT. 

Here, after the formation of the gate signal line GL, the ion implantation 
of impurities is performed by way of the first insulation film INS so as to make a 
region of the semiconductor layer PSI except for a region right below the gate 
signal line GL conductive thus forming a source region and a drain region of 
the thin film transistor TFT. 
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A second insulation film Gl which is made of Si0 2 or SiN, for example, is 
formed on an upper surface of the first insulation film INS such that the second 
insulation film Gl also covers the gate signal line GL. 

On a surface of the second insulation film Gl, the drain signal lines DL 
which extend in the y direction and are arranged in parallel in the x direction 
are formed. A portion of the drain signal line DL is connected to the 
semiconductor layer PSI via a through hole THI which is formed in a 
penetrating manner in the second insulation film Gl and the first insulation film 
INS disposed below the drain signal line DL. A portion of the semiconductor 
layer PSI which is connected with the drain signal line DL is a portion which 
constitutes one of regions of the thin film transistor TFT, for example, the drain 
region. 

Further, on a surface of the second insulation film Gl in the inside of a 
pixel region which is surrounded by the drain signal lines DL and the gate 
signal lines GL, a pixel electrode PX is formed. The pixel electrode PX is 
constituted of a strip-like pattern which runs in the approx i mato l v approximate 
center of the pixel region in the y direction and branch-like patterns which 
respectively extend from left and right sides of the strip-like pattern. 

To explain this constitution in more detail, the pixel electrode PX has 
one end of the strip-like pattern thereof at the thin film transistor TFT side in 
the pixel region connected to another region of the thin film transistor TFT, that 
is, the source region via a through hole TH2 which is formed in a penetrating 
manner in the third insulation film PAS, the second insulation film Gl and the 
first insulation film INS disposed below the pixel electrode PX. 
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Further, from the portion which is connected with the source region to 
another end of the strip-like pattern, in this embodiment, three branch-like 
patterns which extend from the left and right sides of the strip-like pattern are 
formed substantially at an equal interval and the extending direction of these 
branch-like patterns makes an obtuse angle (>90°) with respect to the strip-like 
pattern. 

Here, the_distal ends of the branch-like patterns of the pixel electrode 
PX which are formed on the same layer as the drain signal lines DL are 
configured to be physically separated to avoid the electrical connection with 
the drain signal lines DL. 

Due to such a constitution, the pixel region which is surrounded by the 
drain signal lines DL and the gate signal lines GL has six regions which are 
defined by the pixel electrode PX. These six respective regions form the same 
functionally independent pixel regions with respect to the relationship with 
counter electrodes CT described later. This constitution will be explained in 
detail later. 

Here, with respect to the pixel electrode PX, a-the material thereof may 
be a metal. However, in this embodiment, the pixel electrode is formed of a 
light transmitting conductive layer made of ITO (Indium Tin Oxide), ITZO 
(Indium Tin Zinc Oxide), IZO (Indium Zinc Oxide), Sn0 2 (Tin Oxide), ln 2 0 3 
(Indium Oxide) or the like, for example. These materials are preferable for 
enhancing a -the so-called numerical aperture as much as possible. 

Further, on the surface of the second insulation film Gl, a third insulation 
film PAS is formed such that the third insulation film PAS also covers the drain 
signal line DL and the pixel electrode PX. The third insulation film PAS is 
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formed of an organic material such as resin or the like, for example, and 
constitutes a protective film for avoiding a direct contact of liquid crystal with 
the thin film transistor TFT together with the second insulation film GL The 
reason tfrai-whv the third insulation film PAS is formed of the organic material 
is for reducing a dielectric constant as a protective film and for flattening the 
surface. 

On an upper surface of the third insulation film PAS, a counter 
electrodes CT is formed. The counter electrode CT is formed integrally with 
the counter voltage signal line CL. Although the counter voltage signal line CL 
is formed cover i ng to cover the gate signal line GL (lower-side gate signal line 
GL in the drawing) which drives the thin film transistor TFT in the pixel region, 
the counter voltage signal line CL is formed without covering another gate 
signal lines GL (gate signal lines GL at an upper side in the drawing) which is 
formed in a state such that these gate signal lines GL sandwich the pixel 
region. This is because that liquid crystal display device is configured such 
that a counter voltage signal is supplied to the counter voltage signal line CL 
which is used in common with another pixel arranged in parallel in the x 
direction in the drawing with respect to the pixel shown in the drawing. 

The counter electrode CT is formed such that, first of all, the strip-like 
pattern of the pixel electrode PX is arranged between the respective counter 
electrodes CT and the counter electrodes CT are overlapped to respective 
drain signal lines DL. Due to such a constitution, the drain signal line DL and 
the counter electrode CT which is overlapped to the drain signal line DL are 
arranged such that their axes are substantially aligned with each other and a 
the width of the counter electrode CT is set larger than a-the width of the drain 
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signal line DL. This provision is made for terminating the lines of electric force 
from the drain signal line DL at the counter electrode CT side and for avoiding 
the termination of the lines of electric force at the pixel electrode PX side. 

Here, in this embodiment, the counter electrode CT which is overlapped 
to the one-side drain signal line DL and the counter electrode CT which is 
overlapped to another-side drain signal line DL are connected to each other at 
the portion where the branch-like pattern of the pixel electrode PX is formed. 

That is, in the pixel region, the counter electrode CT assumes a so- 
called ladder-like pattern and, due to the connecting portions over the branch- 
like pattern of the pixel electrode PX, six independent pixel regions having the 
same function are formed by the ladder-like pattern of the counter electrodes 
CT together with the branch-like pattern of the pixel electrode PX. 

Further, to explain the constitution in more detail, the above-mentioned 
connecting portions (connecting pattern) of the counter electrode CT which is 
overlapped to the one-side drain signal line DL and the counter electrode CT 
which is overlapped to another-side drain signal line DL form the-substantially 
thesame pattern as the branch-like pattern of the above-mentioned pixel 
electrode PX. However, such a connecting pattern is not completely 
overlapped to the branch-like pattern and is slightly shifted to the upper side in 
the drawing (y direction) and hence, a portion of the connecting pattern is 
overlapped to the branch-like pattern and the rest of the connecting pattern is 
not overlapped to the branch-like pattern. 

Due to this constitution, when observing one divided pixel region, on the 
upper side of the pixel region, the pixel electrode PX (branch-like pattern) is 
formed without being overlapped to the counter electrode CT (connecting 
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pattern), while below the pixel region, the counter electrode CT (connecting 
pattern) is formed without being overlapped to the pixel electrode PX (branch- 
like pattern). This implies that, the influence of the pixel electrode PX (branch- 
like pattern) is large at the upper side of the pixel region, while the influence of 
the counter electrode CT (connecting pattern) is large at the lower side of the 
pixel region. 

That is, this implies that each of respective divided pixel regions obtains 
an advantageous effect similar to the advantageous effect obtained by the 
respective pixel regions shown in Fig. 43A. 

Accordingly, in the divided pixel region close to the counter voltage 
signal line CL within the pixel region which is surrounded by the drain signal 
lines DL and the gate signal lines GL, although there is no connecting pattern 
which is overlapped to the pixel electrode PX (branch-like pattern), the 
connecting pattern is formed as if the connecting pattern which is overlapped 
to the pixel electrode PX (branch-like pattern) is translated or displaced in 
parallel in the (-) y direction. Similarly, at a side opposite to the side close to 
the counter voltage signal line CL within the pixel region which is surrounded 
by the drain signal lines DL and the gate signal lines GL, the divided pixel 
regions have tbe-substantially the same constitution. 

In this embodiment, the branch-like pattern of the pixel electrode PX 
and the connecting pattern of the counter electrode CT are partially overlapped 
relative to each other for forming capacitive elements Cstg at the overlapped 
portions. 

Further, with respect to the counter electrode CT and the counter 
voltage signal line CL which are integrally formed, although a- the material 
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thereof may be a metal, in this embodiment, the pixel electrode is formed of a 
light transmitting conductive layer made of ITO (Indium Tin Oxide), ITZO 
(Indium Tin Zinc Oxide), IZO (Indium Zinc Oxide), Sn0 2 (Tin Oxide), ln 2 0 3 
(Indium Oxide) or the like, for example. These materials are used for 
improving a -the so-called numerical aperture as much as possible. 

Further, in this embodiment, for example, on the liquid-crystal-side 
surface of another the other transparent substrate which is arranged to face 
the transparent substrate SUB1 in an opposed manner with liquid crystal 
disposed t herebetween, black matrixes BM are formed. The black matrixes 
BM are formed along the gate signal line GL while covering regions where the 
thin film transistors TFT are formed. 

This black matrixes BM are formed without covering the respective 
divided pixel regions. As explained above, the liquid crystal can be normally 
operated at any portions within the respective pixel regions and hence, there is 
no need to perform light shielding of the portions which may form so-called 
domain regions. 

Then, even when the pixel electrodes PX and the counter electrode CT 
which define the respective divided pixel regions are used as light-transmitting 
conductive layers, by using liquid crystal for a_normally white mode, for 
example, the pixel electrodes PX and the counter electrodes CT can perform 
the function of the light shielding films. 

Due to such a constitution, it is possible make the black matrixes BM 
cover only the thin film transistors TFT and hence, the degradation of the 
characteristics of the thin film transistor TFT attributed to the irradiation of light 
can be prevented. 
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Embodiment 31. 

Fig. 45A is a plan view showing another embodiment of the pixel of the 
liquid crystal display device according to the present invention-af*4 
corr e sponds to F i g. 44 A . Further, Fig. 45B is a cross-sectional view taken 
along a line b-b in Fig. 45A and Fig. 45C is a cross-sectional view taken along 
a line c-c in Fig. 45A. 

The constitution which makes this embodiment different from the 
embodiment shown in Fig. 44A lies in the fact that, first of all, the pixel 
electrodes PX and the counter electrodes CT (the counter voltage signal lines 
CL) are formed on the same layer and are respectively formed on the surface 
of the third insulation film PAS. 

Then, the pixel region which is surrounded by the drain signal lines CL 
and the gate signal lines GL is divided into two regions by the pixel electrode 
PX. That is, the pixel electrode PX extends in the y direction from one end 
thereof at the gate signal line GL side which drives the thin film transistor TFT 
and is formed such that a- the width thereof is gradually increased in an obtuse 
angle (>90°) state at another end which is adjacent to another gate signal line 
GL. 

On the other hand, the counter electrodes CT, as shown in Fig. 45A, are 
configured such that the counter electrodes CT extend along the respective 
drain signal lines DL from the counter voltage signal line CL which covers the 
gate signal line GL side which drives the thin film transistor TFT and a-the 
width thereof is gradually decreased at a connecting portion between the 
counter electrode CT and the counter voltage signal line CL. Due to such a 
constitution, a -the width of the counter electrode CT is gradually increased in 
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an obtuse angle (>90°) state as the counter electrode CT approaches the 
counter voltage signal line CL. Further, an angle forming the obtuse angle is 
substantially equal to an angle which increases gradually at another end of the 
pixel electrode PX. 

Here, one end of the pixel electrode PX is connected to a connection 
line CM which is formed on the second insulation film Gl surface via a through 
hole TH3 which is formed in a penetrating manner in the third insulation film 
PAS disposed below the one end of the pixel electrode PX. The connection 
line CM is connected to the source region of the thin film transistor TFT via a 
through hole TH2 which is formed in a penetrating manner in the second 
insulation film Gl and the first insulation film INS which are disposed under the 
connection line CM. Here, the connection line CM is configured such that a 
portion thereof forms an overlapped portion with the counter voltage signal line 
CL. At this overlapped portion, a capacitive element Cstg which uses the third 
insulation film PAS as a dielectric film is formed. 

In the pixel of the liquid crystal display device having such a 
constitution, a pixel region surrounded by the drain signal lines DL and the 
gate signal lines GL is divided into two regions by the pixel electrode PX and 
the counter electrode CT. Further, in the respective regions, it is possible to 
obtain the advantageous effects as explained in conjunction with Fig. 4 3 Figs. 
43A to 43 D . That is, a strong electric field can be generated in the vicinity of 
the pixel electrodes PX and the counter electrodes CT and hence, the 
rotational direction of the liquid crystal on the rest of surface can be controlled 
by using the strong electric field as a drive force. 
Embodiment 32. 



127 



Fig. 46A is a plan view showing another embodiment of the pixel of the 
liquid crystal display device according to the present invention-afid 
corresponds to F i g. 4 5A . Further, Fig. 46B is a cross-sectional view taken 
along a line b-b in Fig. 46A and Fig. 46C is a cross-sectional view taken along 
a line c-c in Fig. 46A. 

The constitution which makes this embodiment different from the 
embodiment shown in Fig. 45A lies in the constitution of the counter voltage 
signal lines CL. That is, the counter voltage signal line CL which covers the 
gate signal line GL which drives the pixel is electrically separated from the 
counter electrode CT which is formed on the pixel. Further, the counter 
electrode CT is electrically connected to the counter voltage signal line CL 
which covers one gate signal line GL which drives the pixel and another gate 
signal line GL which is formed sandwich i ng to sandwich the pixel with one gate 
signal line GL. 

Further, a portion where the counter voltage signal line CL covering the 
gate signal line GL which drives the pixel and the counter electrode CT of the 
pixel are electrically separated from each other is covered with a light shielding 
film BM. 

Due to such a constitution, as explained in connection with the above- 
mentioned embodiment, during the writing period of the gate signal line GL, it 
is possible to make the counter voltage signal line CL on the gate signal line 
GL assume a floating state and hence, the writing characteristics can be 
improved. 

Further, in the same manner as the constitution shown in Fig. 45A, a 
strong electric field can be formed in the vicinity of the pixel electrode PX and 
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the counter electrode CT and the rotational direction of the liquid crystal on the 
rest of surface can be controlled by using the strong electric field as a drive 
force. Accordingly, it is necessary to make the generated electric field stronger 
and hence, the above-mentioned constitution which can, during the writing 
period of the gate signal line GL, make the counter voltage signal line CL on 
the gate signal line GL assume a floating state becomes extremely 
advantageous. 
Embodiment 33. 

Fig. 47A is a plan view showing another embodiment of the pixel of the 
liquid crystal display device according to the present invention-ar^ 
corresponds to F i g. 44 A . Further, Fig. 47B is a cross-sectional view taken 
along a line b-b in Fig. 47A and Fig. 47C is a cross-sectional view taken along 
a line c-c in Fig. 47A. 

The constitution which makes this embodiment different from the 
embodiment shown in Fig. 44A lies in the fact that, first of all, the counter 
electrode CT and the counter voltage signal line CL are formed on the surface 
of the third insulation film PAS and these counter electrode CT and the counter 
voltage signal line CL are formed of a light transmitting conductive layer such 
as ITO (Indium Tin Oxide), ITZO (Indium Tin Zinc Oxide), IZO (Indium Zinc 
Oxide), Sn0 2 (Tin Oxide), ln 2 0 3 (Indium Oxide) or the like, for example. 

Further, for reducing the whole electric resistance of these counter 
electrode CT and the counter voltage signal line CL, the counter voltage signal 
line CL' which is formed of metal is additionally provided and the counter 
voltage signal line CL' and the above-mentioned counter voltage signal line CL 
are connected. 
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The counter voltage signal line CL' is formed close to another gate 
signal line GL which is formed such that another gate signal line GL 
sandwiches the pixel with the gate signal line GL which drives the pixel. 
Further, since the counter voltage signal line CL' is formed, for example, at the 
time of forming another gate signal line GL, the counter voltage signal line CL' 
is formed of the same material as another gate signal line GL. 

The connection between this counter voltage signal line CL' and the 
counter voltage signal line CL on the third insulation film PAS is performed via 
a through hole TH4 which is formed in a penetrating manner in the third 
insulation film PAS and the second insulation film Gl (see Fig. 47B). 

Here, the counter voltage signal line CL' and the gate signal line GL 
arranged close to the counter voltage signal line CL' are covered with the 
counter voltage signal line CL formed on the third insulation film PAS and, at 
the same time, the counter voltage signal line CL' is integrally connected to the 
counter electrode CT of the pixel. Then, the counter electrode CT of the pixel 
is configured to be electrically separated from the counter voltage signal line 
CL in the vicinity of the counter voltage signal line CL, wherein the counter 
voltage signal line CL is formed such that the counter voltage signal line CL 
covers the gate signal line GL which drives the pixel. 

Due to such a constitution, the light shielding film BM which is formed in 
the vicinity is formed so as to cover at least the portion where the counter 
voltage signal line CL and the counter electrode CT are electrically separated. 

Further, in the same manner as the constitution shown in Fig. 44A, the 
region which is surrounded by the drain signal line DL and the gate signal line 
GL is divided into six regions by the pixel electrodes PX and the counter 
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electrodes CT. However, the constitution which makes this embodiment 
different from the embodiment shown in Fig. 44A lies in the fact that the 
patterns formed at the outermost frames of the respective regions are set 
upside down compared with the patterns shown in Fig. 44A. 

That is, with respect to the constitution shown in Fig. 44A, the pixel 
electrode PX which extends in the y direction has tbe-a_branch-like pattern 
which has an obtuse angle (>90°) directed from the side which is connected to 
the thin film transistor TFT to the side opposite to the above-mentioned side of 
the pixel. Further, due to such a branch-like pattern, the connecting pattern of 
the counter electrode CT on one drain signal line DL and the counter electrode 
CT on another drain signal line DL has tbe-substantially the same constitution 
as the above-mentioned branch-like pattern. 

To the contrary, in this embodiment, the pixel electrode PX which 
extends in the y direction has a branch-like pattern which has an obtuse angle 
(>90°) directed toward the thin film transistor TFT from the side opposite to the 
side which is connected to the thin film transistor TFT of the pixel. Further, due 
to such a branch-like pattern, the connecting pattern of the counter electrode 
CT on one drain signal line DL and the counter electrode CT on another drain 
signal line DL has tbe-substantially the same constitution as the above- 
mentioned branch-like pattern. 

The connecting pattern of the counter electrodes CT is arranged at the 
position where the branch-like pattern of the pixel electrode PX is shifted to the 
thin film transistor TFT side leaving a region where the connecting pattern is 
partially overlapped with the branch-pattern of the pixel electrode PX. The 
partially overlapped region of the connecting pattern of the counter electrodes 
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CT and the branch-pattern of the pixel electrode PX is provided for generating 
the capacitive element Cstg which uses the third insulation film PAS as a 
dielectric film at the portion. 

Here, although the pixel electrode PX may be formed of metal, it is 
needless to say that the pixel electrode may be formed of a light transmitting 
conductive layer made of ITO (Indium Tin Oxide), ITZO (Indium Tin Zinc 
Oxide), IZO (Indium Zinc Oxide), Sn0 2 (Tin Oxide), ln 2 0 3 (Indium Oxide) or the 
like, for example. In this case, a- the so-called numerical aperture can be 
enhanced as much as possible. 
Embodiment 34. 

Fig. 48 is a plan view showing another embodiment of the pixel of the 
liquid crystal display device according to the present invention-aftd 
corresponds to F i g. 4 6A . 

The constitution which makes this embodiment different from the 
embodiment shown in Fig. 46A lies in the fact that, first of all, the counter 
voltage signal line CU is arranged close to another gate signal line GL which is 
arranged to sandwich the pixel region with the gate signal line GL which drives 
the pixel and the counter voltage signal line CU is made of metal. 

On an upper surface of the third insulation film PAS which is arranged 
above the counter voltage signal line CL' and another gate signal line GL 
arranged close to the counter voltage signal line CL\ the counter voltage signal 
line CL which is formed of a light transmitting conductive film is formed such 
that the counter voltage signal line CL covers the counter voltage signal line 
CL 7 and another gate signal line GL. Here, the counter voltage signal line CL 
is integrally formed with the counter electrode CT of the pixel. 
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Further, in the same manner as the constitution shown in Fig. 46A, the 
pixel region which is surrounded by the gate signal lines GL and the drain 
signal lines DL is divided into two regions by the pixel electrode PX and the 
counter electrodes CT. However, these respective regions differ from the 
regions shown in Fig. 46A in that these regions have an upside-down pattern 
compared to the pattern of the respective regions shown in Fig. 46A. 

That is, the pixel electrode PX which extends in the y direction in the 
drawing has a pattern in which a-the width thereof is gradually increased in an 
obtuse angle (>90°) as the pixel electrode PX approaches the connecting 
portion with the thin film transistor TFT. On the other hand, although the 
counter electrodes CT are formed in the peripheral portions of the pixel region 
except for the center portion, the counter electrodes CT which are formed in an 
overlapped manner to the respective drain signal lines DL have a pattern in 
which a -the width of the counter electrode CT is gradually increased in an 
obtuse angle (>90°) as the counter electrode CT approaches the side opposite 
to the thin film transistor TFT side. 

Due to such a constitution, the expansion angle of the pixel electrode 
PX is constituted substantially the same as the expansion angle of the counter 
electrode CT. 

The pixel having such a constitution is formed with the pattern in which 
the respective divided regions are formed by arranging the respective divided 
regions shown in Fig. 46A upside down and hence, the pixel can obtain the 
substantially thesame advantageous effects as the advantageous effects of 
the constitution shown in Fig. 46A. 
Embodiment 35. 
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Fig. 49 is a plan view showing another embodiment of the pixel of the 
liquid crystal display device according to the present invention-and 
corresponds to F i g. 4 8 . 

The constitution which makes this embodiment different from the 
embodiment shown in Fig. 48 lies in the fact that, the pixel region which is 
surrounded by the drain signal lines DL and the gate signal lines GL is divided 
into four divided regions by the pixel electrode PX and the counter electrodes 
CT. 

That is, the pixel electrode PX which extends in the y direction in the 
center of the pixel region is arranged and one end of the pixel electrode PX 
and another end which is arranged opposite to one end are respectively 
formed such that widths of these ends are gradually increased in the extending 
direction until the ends reach the vicinities of the counter voltage signal lines 
CL. Accordingly, the respective end portions of the pixel electrode PX assume 
a shape which expands radially and respective sides of the expansion surface 
are configured to make an obtuse angle (>90°) with respect to respective 
portions which extend in a straight line. 

On the other hand, with respect to the respective counter electrodes CT 
which are formed to cover the respective drain signal lines DL which sandwich 
the pixel region therebetween, projecting portions CTp which extend toward 
the pixel electrode PX side are formed at substantially center portions thereof. 
The projecting portion CTp is formed in a shape such that the width of the 
projecting portion CTp is gradually narrowed as the projecting portion CTp 
approaches the pixel electrode PX and the respective sides of an inclined 
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surface are configured to make an obtuse angle (>90°) with respect to 
respective portions which extend in a straight line. 

In such a constitution also, the respective divided regions of the pixel 
region which are divided by the pixel electrode PX and the counter electrodes 
CT have the-substantially the same constitution as the regions shown in Fig. 
46A and hence, it is possible to obtain the advantageous effects described in 
conjunction with the constitution shown in Fig. 46A. 

Further, by forming two or more divided regions, the areas of the 
respective regions become comparatively small and the strength of electric 
field which is generated by the pixel electrode PX and the counter electrodes 
CT within the pixel region is increased and hence, the response speed can be 
improved. 
Embodiment 36. 

Fig. 50 is a plan view showing another embodiment of the pixel of the 
liquid crystal display device according to the present invention-af*d 
corr e sponds to Fig. 4 9 . 

The constitution which makes this embodiment different from the 
embodiment shown in Fig. 49 lies in the fact that the counter voltage signal line 
CL' which extends in the x direction in the drawing is formed so as to run at the 
center of the pixel region. Further, the counter voltage signal line CU is 
simultaneously formed along with the formation of the gate signal line GL, for 
example. Still further, at a portion of the projecting portion CTp of the counter 
electrode CT, the counter voltage signal line CU is connected with the counter 
electrode CT (counter voltage signal line CL) via a through hole TH which is 
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formed in a penetrating manner in the third insulation film PAS, the second 
insulation film Gl and the first insulation film INS. 

This counter voltage signal line CL' is made of a material which has the 
a_comparatively small electric resistance such as metal or the like and is 
formed for reducing the electric resistance value of the counter voltage signal 
line CL which is integrally formed with the counter electrode CT. 

Accordingly, it is needless to say that the counter electrode CT and the 
counter voltage signal line CL may be formed of a light transmitting conductive 
layer made of ITO (Indium Tin Oxide), ITZO (Indium Tin Zinc Oxide), IZO 
(Indium Zinc Oxide), Sn0 2 (Tin Oxide), ln 2 0 3 (Indium Oxide) or the like, for 
example. In this case, a- the so-called numerical aperture of the pixel can be 
enhanced as much as possible. 
Embodiment 37. 

Fig. 51 is a view showing another embodiment of the pixel of the liquid 
crystal display device according to the present invention and corresponds to 

Pi n AO 

To compare this embodiment with the embodiment shown in Fig. 49, the 
constitution of this embodiment is substantially as same as the constitution 
shown in Fig. 49 with respect to the point that the pixel region which is 
surrounded by the drain signal lines DL and the gate signal lines GL is divided 
into four divided regions by the pixel electrode PX and the counter electrodes 
CT. However, this embodiment differs from the embodiment shown in Fig. 49 
with respect to the respective patterns of the pixel electrode PX and the 
counter electrode CT. 
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That is, the pixel electrode PX which extends in the y direction at a 
center of the pixel region is provided with, at a substantially center portion 
thereof, projecting portions PXp which extend toward the counter electrodes 
CT which are arranged to sandwich the pixel region PX therebetween. The 
projecting portion PXp has a shape in which a width thereof is gradually 
narrowed as the projecting portion PXb approaches the respective counter 
electrodes CT and inclined surfaces of the projecting portion PXb are 
configured to make an obtuse angle (>90°) with respect to portions which 
extend in a straight line. 

On the other hand, the respective counter electrodes CT which are 
formed to cover the respective drain signal lines DL which sandwich the pixel 
region have a shape which expands radially at portions of respective ends 
thereof which are connected to the counter voltage signal lines CL and 
expansion surfaces are configured to make obtuse angles (>90°) with respect 
to portions which extend in a straight line. 

Due to such a constitution also, the respective regions of the pixel 
region which are divided by the pixel electrode PX and the counter electrodes 
CT have the-substantially the same constitution as the constitution shown in 
Fig. 46A and hence, the respective regions can obtain the advantageous effect 
explained in conjunction with the embodiment shown in Fig. 46A. 

Further, by forming two or more divided regions, areas of the respective 
regions become comparatively small and the strength of electric field which is 
generated by the pixel electrode PX and the counter electrodes CT within the 
pixel region is increased and hence, the response speed can be improved. 
Embodiment 38. 
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Fig. 52 is a plan view showing another embodiment of the pixel of the 
liquid crystal display device according to the present invention-a«4 
corr e sponds to F i g. 50 . 

The constitution which makes this embodiment different from the 
embodiment shown in Fig. 50 lies in the fact that the counter voltage signal line 
CL' which extends in the x direction in the drawing is formed such that the 
counter voltage signal line CL' runs at the center of the pixel region. Further, 
the counter voltage signal line CL' is formed simultaneously with the formation 
of the gate signal line GL, for example. In this case, below a projecting portion 
PXp which is disposed below the pixel electrode PX, the counter voltage signal 
line CL' is formed so as to have a- the width thereof slightly widened to an 
extent that the counter voltage signal line CU does not extend beyond the 
projecting portion PXp. This provision is made for reducing the oloctr i c 
electrical resistance of the counter voltage signal line CU as much as possible. 

The counter voltage signal line CL' is connected to the counter voltage 
signal line CL in the region outside the liquid crystal display part AR and is 
provided for reducing the ele ctric o lectrical resistance value of the counter 
voltage signal line CL. 

Accordingly, it is needless to say that the counter electrode CT and the 
counter voltage signal line CL may be formed of a light transmitting conductive 
layer made of ITO (Indium Tin Oxide), ITZO (Indium Tin Zinc Oxide), IZO 
(Indium Zinc Oxide), Sn0 2 (Tin Oxide), ln 2 0 3 (Indium Oxide) or the like, for 
example. This is for improving a -the so-called numerical aperture of pixel as 
much as possible. 
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The above-mentioned respective embodiments may be used in a single 
form or in combination. This is because that-the advantageous effect of the 
respective ombodimont e mbodiments can be obtained in a single form or 
synergistically. 

As clearly explained heretofore, by using the liquid crystal display 
device according to the present invention, the generation of the-undesired 
power consumption at the time of supplying the video signal to the drain signal 
line can be drastically reduced. 



